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ONLY|&5/0N-GLASS 
CELLULAR 
ANTENNAS 
ARE MADE 
TO LAST A LIFETIME. 


Antenna Specialists’ patented* On-Glass Ill is the only glass-mounted cellular antenna 
designed to meet a// crucial quality criteria for maximum reliability and performance. 


FOR RELIABILITY ... 


@ Sturdy one-piece, stainless steel whip resists bending and corrosion. 

& All metal components are diecast and Dura-Coat® plated to resist chipping and corrosion. 

& Unique Duo-Bond® adhesive system provides long lasting, waterproof installations. 

FOR PERFORMANCE ... 

& Single screw locking design provides positive vertical whip positioning 
with 90 degree adjustment for maximum range and coverage. 

= Small metal foot design mounts between most rear window defroster 
wires eliminating potential power loss and noisy interference. 

& 100% factory tuned and tested for optimum electrical performance. 


All these quality features allow us to protect you and your customers with 
a Lifetime Limited Warranty on all A/S On-Glass cellular antennas — 
guaranteeing against defects in materials and workmanship for the life of 
the original installation. 

When it’s your business and your reputation on the line, A/S On-Glass 

is clearly and profitably your best choice. 


STICK WITH ON-GLASS II, STANDARD OF THE INDUSTRY 
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i sa Send for “The Book” on cellular antennas to see a 
the most extensive, profitable line in the industry. U.S. Patents No. 314,576, No. 4,839,660 
and others pending. 


a member of The Allen Group Inc. 


o = 
Ew DF the antenna specialists co. 
30500 Bruce Industrial Parkway * Cleveland, OH 44139-3996 » TEL: 216/349-8400 « FAX: 216/349-8407 


®“Stripes of Quality” © Copyright 1991 by The Antenna Specialists Co. 
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More Console, Less $$$ 


OPTIONAL GOOSE-NECK MIC 


INSTANT-PTT 
SWITCHES FOR EACH 


"SELECTED" TX/RX 
LINE SWITCHES 


"UNSELECTED" 
RX-ONLY LINE 
SWITCHES WITH 
LINE-ACTIVITY 
INDICATORS 


"SELECTED" 
VOLUME CONTROL 


INTERCOM SWITCH 


ALERT SWITCH 


MONITOR SWITCH 


C-5112 


PTT SWITCH 


F1-F4 
SWITCHES 


“UNSELECTED” 
VOLUME CONTROL 


"SELECTED" SPEAKER 


"UNSELECTED" 
SPEAKER 


TIMED MUTE 
SWITCH 


TX ALL SWITCH 


GROUP SELECT 
SWITCH 


OPTIONAL MODULES 


RX ALL SWITCHES 


Customizable features in an economical standard console 


0 you need custom console 
D features on a limited budget? 
Vega’s Model C-5112 ten- 
lineffour-frequency console offers the 
economy of a standard-production tone- 
format radio control console with the ex- 
pandability of a custom design. External 
adapters are also available to convert any 
of the ten lines to DC control. 
Just a few of the standard features 
(many usually optional even on larger, 
more expensive consoles), include: 


@ “SELECTED” switches for selecting 
any combination of lines for 
transmitting and receiving 


@ “UNSELECTED” switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch (selects 
all lines for both transmit and receive) 


@ RX ALL switch for monitoring all 
unselected lines 


™@ Separate speakers and volume 
controls for “selected” (TX/RX) and 
“unselected” (RX-only) audio 


™ GROUP SELECT switch for easy 
selection of TX/RX line combinations 


@ TIMED MUTE switch (temporarily 
mutes “unselected” audio) 


@ Separate volume controls for each 
receive line 


@ Instant-PTT switches for each line 


@ Line-activity LEDs (indicate activity 
on each line, selected or not) 


@ Panei-mounting option modules 
(interchangeable options) 


@ Heavy-duty 120/240-Vac power 
supply (also runs on 12 Vdc) 


Options 


When you need just a few custom ca- 
pabilities in a console, you don't have to 
buy an expensive, fully customizable de- 
sign. With the C-5112 you can choose 
just what you need from the following list 
of economical options and “FX Series” 
function expansion modules: 


@ DCA-3 external three-line adapter for 
DC-format lines 


@ Audio-level display and 12/24-hour 
clock modules 


@ DTMF encoder module with 
16-button pad 


@ Two-tone, five-tone, and 
Reach-format sequential encoder 
modules with pad and display 


@ Function-tone-generator module; 
adds eight “wild-card” function tones 


@ Cross mute with display module 


™@ Goose-neck and desk microphones, 
headsets, footswitch, etc. 


Future options are planned to include 
a cross-patch module, phone-patch mod- 
ule, telephone module, and ANI display. 
Other very specialized modules and op- 
tions are available at reasonable prices. 
Consult Vega's Specials Department. 

Call 1-800-877-1771 (toll-free) today 
for full details on the C-5112 console. 
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a MARK IV company 


Signaling Products Group 


9900 Baldwin Place « El Monte, CA 91731-2204 
(818) 442-0782 » 800-877-1771 
Fax: (818) 444-1342 


VOLUME CONTROLS FOR 
EACH "UNSELECTED" LINE 
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features 


10 How to troubleshoot 
land mobile equipment 
Harold Kinley, CET 
Five case histories offer exam- 
ples of logical troubleshooting 
methods. Simple test proce- 
dures isolate short circuits and 
other electronic faults to restore 
land mobile radio equipment to 
service. 


26 Correct installation for 
cellular phones 
Ronald W. Blizzard 
Follow these pointers and tips, 
and you'll have happy, satisfied 
customers. 


34 Use an MS-DOS 
computer to program 
two-way radios 
Richard B. McCreary 
Many laptop and other small 
computers are suitable for pro- 
gramming modern two-way ra- 
dios, and they can be modified 
so you won't need expensive 
factory interfaces. 


42 RF amplifier deck 
boosts service monitor 
output 
David Ludyigson 
Part 1—Changing the swamping 
resistor in a GE Mastr Execu- 
tive II transceiver’s RF ampli- 
fier deck adapts the amplifier 
for use with low-level service 
monitor outputs. 


50 NCMO modulated 
oscillator allows high- 
speed paging 
Rafael Garcia 
Boost paging system capacity by 
increasing the speed at which 
messages are transmitted. 


On the cover: John Upmann, a technician at Don's 
2-Way Radio, Overland Park, KS, repairs a Mo- 
torola highband radio damaged when lightning 
struck the vehicle in which it was installed. 
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60 Canned messages help 
users profit from alpha 
paging 
Jim Marion and Rick Wilson 
Canned messages help paging 
carriers to reduce airtime con- 
sumed by alphanumeric paging. 
Users send canned messages 
more easily, making alpha pag- 
ing more practical and attractive 
to new customers. 
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Model 364 AW 
DTMF Multi-function 
Decoder/Monitor/Controller 


e AUTOMATIC VERIFICATION 
audible handshake indicates 
completed or aborted functions 


e EASY STATUS INTERROGATION ¢ MICROPROCESSOR FLEXIBILITY 
a touch-tone pad, voice channel wide range of available controls 
and your ear is all you need (latched, timed, momentary, interlocked, etc.) 

¢ SYSTEM MONITORING ¢ STRAIGHTFORWARD USER SELECTION 
audible alarms will automatically complete manual with tutorial, demo set-up 
signal critical conditions and helpful systems feedback 

Lo 

° “ssc APPLICATIONS SUPPORT ¢ PROVEN RELIABILITY 
experienced personnel will help fully field-tested and FCC certified 
you find the best solution Call now for full information package: (class A) plus our established 
for your users ; 5 year warranty 

800-227-1226 


One source for all your signalling needs 


SOLID-STATE COMMUNICATIONS, INC. 
21060 Corsair Boulevard 
Hayward, California 94545 Circle (5) on Fast Fact Card 
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Scanning... 


SMR equilibrium 

Specialized mobile radio (SMR) sys- 
tem construction appears to be finding 
a kind of equilibrium, a balance be- 
tween supply and demand for mobile ra- 
dio communications in some areas, and 
a depleted frequency supply in others. 

One kind of balance is being struck 
outside the major metropolitan markets. 
In some of these areas, SMR licensees 
are abandoning their channels. 

A survey conducted by the FCC Pri- 
vate Radio Bureau and inspections con- 
ducted by the agency’s Field Operations 
Bureau found that about half of 10 
licensees contacted had failed to build 
their systems. Trunked systems must be 
built within one year of the license 
grant. Single-channel systems must be 
built within eight months. 

Meanwhile, the FCC has found that 
systems on most of the channels as- 
signed in large metropolitan areas have 
been built. In those areas, demand for 
service continues to outstrip channel ca- 
pacity. Where no additional channels 
are available, system construction has 
slowed. 

In the middle-sized urban areas, SMR 
system construction continues, taking 
advantage of available 800MHz and 
900MHz frequencies. including those 
abandoned by speculators who did not 
sell or construct their systems fast 
enough to meet FCC deadlines. 

The SMR business continues to be 
healthy: It offers certain features and 
pricing that cannot be met by cellular 
mobile telephone, conventional two-way 
radio or radiopaging. SMR customers 


are loyal. Compared to cellular and pag- 
ing, the SMR churn rate is much lower. 
Technological developments, includ- 
ing digital modulation and frequency re- 
use, hold the promise of expanding ca- 
pacity to meet demand. In its third 
decade, SMR continues to thrive. 


* * co 


Looking for a home 

Radio systems that will support per- 
sonal communications service (PCS) 
have to use a portion of radio spectrum. 
What frequency band PCS eventually 
will occupy is anybody's guess. 

Most of the PCS experimenters en- 
dorse the 1.8GHz band. Some say low- 
power PCS equipment can share that 
band with current terrestrial microwave 
users without causing interference: 
some say it cannot. 

Motorola plans to implement PCS in 
the 902MHz-to-928MHz_ industrial. 
scientific and medical band, though it 
does not necessarily see that band as a 
permanent home. 

AT&T has eyes on the 6GHz band, a 
rather farsighted approach because ex- 
pensive components are required to 
build radio equipment at such a high fre- 
quency. 


* * * 


Private carrier woes 

We continue to reccive complaints 
from readers who operate private car- 
rier paging (PCP) systems and whose 
co-channel competitors will not cooper- 
ate to prevent interference. 

Reasons for the lack of cooperation 
range from ignorance to indifference to 
connivance. Whether the interference is 
intentional or not, the situation in some 
locations has been described as chaos. 
One case that has received publicity 
lately involves a PCP operator whose 
subscribers left in droves because inter- 
ference cut service quality. They didn’t 
know why their messages failed to go 
through, but they knew the service was 
poor. 

Methods for overcoming interference 
on PCP channels are well known. (See 
"How To Share Frequencies For Private 
Carrier Paging” in the August issue.) A 


key ingredient, cooperation among 
competitors on technical matters, appar- 
ently is not easily achieved. 

In some cases we hear about, one 
competitor may cause deliberate inter- 
ference on a PCP channel and not care 
whether its own paging messages are 
delivered. This willful interference may 
stem from animosity between an estab- 
lished radio common carrier (RCC) and 
a new PCP system operator. 

An RCC channel assignment is exclu- 
sive to a licensee in a given geographic 
area. Thus, RCC signals normally are 
not subject to interference from compet- 
ing paging systems. No cooperation 
among competitors is necessary. 

But anyone may apply for a PCP 
license, including current RCC licen- 
sees. Some PCP operators have charged 
that some RCC competitors have built 
transmitters on the shared PCP channels 
for the sole purpose of causing interfer- 
ence to their new competitors. 

The message traffic broadcast over 
the common carrier’s PCP transmitter 
duplicates message traffic being carried 
over the RCC channels. Customers re- 
ceive their paging messages on pagers 
tuned to the RCC channel. The same 
messages broadcast on the PCP chan- 
nel only serve to interfere with the 
RCC’s private carrier competitors who 
share the channel. 

When the interference is intentional, 
as it is in this type of situation, there is 
little hope for a technical solution. As- 
sistance from the frequency coordina- 
tor; mediation and possible administra- 
tive action by the FCC; and litigation 
through the federal courts may be re- 
quired before a technical solution is 
applied. 

—Don Bishop 
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NEWS 


from 


transcrypt 


NEW TECHNOLOGY FOR TODAY’S RADIOS 


Nobody scrambles better 


When you need voice 
privacy, Transcrypt has 
the system for you. And 
nobody does it better! 


Full Range 

From the reliable SC-2400 to the amazing 
computer controlled system, nothing else 
even comes close. 


Performance 

Transcrypt customers enjoy voice quality 
and radio performance unmatched by any 
other system. 

Installation 

Transcrypt can fit virtually any radio; 
mobile, portable or base unit with simple, 
easy-to-follow instructions. We support 
over 500 models from all leading manu- 
facturers and are adding new ones every 
day. 


ooo 
“PRIVATE” thoughts from 
Transcrypt customers: 


“Perfect...on demonstrations the 
scramblers sell themselves...real high 
quality...." (Dealer in Kentucky) 


“Working very well...now every police 
officer wants the extra security...a real 
nice security addition to our system....” 
(Police Department in Kansas) 


“Nothing but good and great things to 
say...they work beautifully...we'd love to 
tell others about them...they're great!” 
(Police Department in Washington 
state) 


“Excellent field support...Audio quality 
is better than any other scrambler we 
have had experience with. We have no 
complaints.” (Dealer in lowa) 


“at first | thought the scramblers were 
not working at all because the audio 


recovery was perfect.” (Motorola user 
in Tennessee) 


« thi boep od ete 


Each postage-stamp-sized Transcrypt 
CVP™ controller is equipped with a 
powerful Motorola microprocessor. 


Satisfaction 
Transcryptis responsive to customer needs 
and provides fast, efficient service. 
Crypto Voice Plus™ 

Transcrypt's exclusive CVP, provides out- 
standing features and capabilities not 
found in any other system. 


SC-2400 Reliable voice privacy 
* 4 codes inversion 

SC-2440 CVP I medium privacy 
» 256 codes 

SC-2450 CVP Il high privacy 
* 4096 codes 


SC-2460 CVP Ill very high privacy 
* Over 100 billion codes 
* ANI, Unit Status 
* Radio Emergency, Radio Kill 
* Computer Aided Dispatch 


EE 


panne modules installed in Motorola, 


King and Icom portables. 


Transcrypt scrambles to bring you peace of mind. 
A Toll-Free call is all it takes, 
Most orders shipped within 48 hours. 


Toll-Free (800) 228-0226 
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transcrypt/international INC 
1620 North 20th Street, Lincoln, NE 68503 


Crypto Voice Plus and CVP are trademarks of ‘lranscrypt International, Inc. 


Unlicensed radio: 

In your August “Letters to the Edi- 
tor” section, Clarence Gates Jr. wrote 
about his concerns with unlicensed ra- 
dio operations. Some of his points were 
right on track. Unlicensed radios are in- 
deed a growing problem, and the FCC's 
deregulation and the availability of pro- 
grammable radios combine to make it 
worse. 

Where I differ with Gates is his as- 
sertion: “Local law enforcement agen- 
cies should have the authority to check 
for and to prosecute users who possess 
unlicensed transmitting equipment ...” 

Law enforcement has cnough difficul- 
ty in trying to check vehicles belonging 
to burglars and drug distributors. Aside 
from the legal issues. checking for un- 
licensed radio transmitters would rank 
in importance with prosecuting super- 
markets for selling cigarettes to minors. 
Do you have any idea of the workload 
of the average police officer today? 

I believe you would be amazed at the 
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number of law enforcement agencies 

which are merrily operating their own 

radio stations—and mobile units—with 

expired licenses; and some without ever 
having one. 

This is the wrong solution. 

Alan Burton 

Editor 

Dispatch Monthly Newsletter 

and retired captain of the Contra Costa 

(CA) Sheriffs Department 


Technical skills: 

I read with interest and concern the 
letter from John Hokenson in the June 
1991] issue on technical competence in 
mobile radio. | am an educator and took 
my job with the hope of improving U.S. 
competitiveness in the wireless commu- 
nications ficld. In fact. in graduate 
school my observations about America’s 
technical expertise were similar to those 
made by Hokenson and caused me to 
wonder how effective I could be as a 
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teacher and researcher at a major 
university. Truthfully, I was worried that 
the lethargy of today’s American college 
student would be too disappointing to 
handle on a day-to-day basis. 

[am delighted and relieved to tell you 
that my fears have been largely unfound- 
ed. I have been amazed at the tenacity 
and good work ethic of graduate stu- 
dents, who are developing knowledge of 
cellular radio and personal communica- 
tions. [ have seen students who lacked 
confidence go on to lead a research pro- 
gram, while maintaining excellent 
grades and taking care of the intricate 
details needed to make experiments 
work flawlessly. I have walked into my 
laboratory at 2 a.m. only to find five or 
six students working on their research. 

I get discouraged sometimes when a 
large class moans about a homework as- 
signment that was “too hard or too 
lengthy.” but I have had those same stu- 
dents tell me a year out of school that 
it was worth it and they are better en- 
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We put control in YOUR hands. 


The best features, 
in the right 
products. 


800/860 

Two-Way Handsets 

* Telephone style encoder 
handset with cradle. 

e Adds privacy to calls 
in vehicle. 

* Adapts to most all 
underdash mount radios. 

* Available in manual or auto 
dialing models. 

* Backlighted silicon rubber 
keypad. 

* On or off cradle dialing. 

* Radio speaker mutes when 

off hook. 


810 Premier Microphone 

* Water, dust, and shock 
resistant. 

* Backlighted silicone rubber 
keypad with tactile feel 
pushbutton operation. 

* All options are keypad 
programmable. 

* 20 number memory dialer, 
auto ANI connect & 
disconnect operation, last 
number redial. 

* Fourth column tone 
accessed from keypad. 

* Oversize keys for gloved 
hand operation. 

« Extra heavy duty 
coiled cord. 

* Externally adjustable 

level settings. 


710 Processor Controlled 
* Store and send dialing, 
or manual dialing 
* Eight autodial locations, 
up to 21 digits each. 
* Auto ANI encoding of up 
to two 21 digit DTMF codes. 
* Backlighted silicone rubber 
alphanumeric keypad. 
* Nonvolatile EEPROM 


Encoders 

* Miniature size, mount anywhere. 

* All metal contact closures. 

* Available in self contained and remote 
mount. 

* Ultra miniature to standard size keypads. 

* Vertical or horizontal styles for limited 

space. 


memory. 
° True audible DTMF 
sidetone. 
* High strength 7' coiled All GES microphones are available off the shelf “Radio Ready” 
gis 8 for most popular radio models, and are stocked for same day 


cord. shipment. 


CES 


Communications Electronics Specialties, Inc. 


931-218 So. Semoran Blvd. 
Winter Park, FL 32792 


600L Proven Workhorse 

* Backlighted silicone rubber 
alphanumeric keypad. 

* Reliable all metal keyboard 
switches. 

* Continuous or tone burst 


DTMF operation. Telephone: 407-679-9440 
¢ Universal impedance Toll Free: 800-327-9956 
matching. Fax: 407-679-8110 


* Audible sidetone for tone 
verification. 
* High quality 7’ coiled cord. 


Make The 


Connection 
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gineers because of the work. 

I agree with Hokenson that the 
American work ethic is perhaps not 
what it once was, and I hold great hope 
for the present gencration of students. 
With encouragement from faculty and 
a commitment to state-of-the-art teach- 
ing facilities, America will continue to 
hold its own in the technical world. 

It is this commitment, and not the stu- 


dents, that worries me the most. A 
good-quality education must be made 
available to all Americans, no matter 
where they live or what their back- 
ground. Children must develop a love 
for learning, and this responsibility rests 
with the family and the grade school and 
high school teacher, Consequently, up- 
holding traditional family values and 
recruiting the best school teachers 


WOW, 


Connect Systems Inc 


REC DITMF xXMT 


Full Duplex Interconnect 
MODEL CS-6800 
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Ca:—— 


* LAST NUMBER REDIAL 
* BUILT-IN REPEATER MAKER 


¢ BUILT-IN SET UP KEYBOARD WITH DIGITAL READOUT 


* FCC/DOC REGISTERED 


At only $299 the new CS-800 
from Connect Systems 
is clearly the best deal going in 
full duplex interconnect!!! 


OTHER FEATURES INCLUDE: « Full or Half Duplex operation » Ringout on 1-9 
ring = Ringout alert sounds like phone ringing « Line in use detect/Call Waiting 

* Automatic disconnect on dial tone or busy * User programmable Morse ID 

* Hookflash « */# or Multi-digit Connect/Disconnect * Programmable toll 
protection * Secret toll override access code * Regenerated tone or pulse dialout 

* Activity/Timeout timers * COS input allows carrier. CTCSS or DCS operation 

* Lightning protected * Two transformer hybrid * Optional Aux. relay... and more 
All features are user programmable and selectable using the built-in keyboard and 


digital readout. 


*39 NUMBER MEMORY SPEED DIALER 


Call 1-800-545-1349 today to get the complete story. 


CONNECT SYSTEMS INC. 
2064 Eastman Avenue, Suite 113 
Ventura. CA 93003 


Phone (805) 642-7184 « Toll Free (800) 545-1349 * FAX (805) 642-7271 
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should be our country’s top priorities if 
we want to maintain our competitive ad- 
vantage in technology. It distresses me, 
though, to see grade school and high 
school teachers receive relatively poor 
pay and little community recognition 
when compared with their counterparts 
in other parts of the world. 

Education of our youth is the only 
sure way to keep America competitive. 
Grade school teachers should be 
celebritics in their community and 
should be given drastically higher pay 
to encourage the best people to educate 
our future work force. 

Parents must get into the classroom 
and help the teachers promote the values 
that made us dominant in technology. 
Business and government must be made 
aware by employees and constituencies 
that education of our youth is a No. | 
priority and the future of our nation is 
at stake, 

If not, Tam afraid that there eventu- 
ally may be an entire generation that 
possesses a lack of will to learn, as ex- 
emplificd by Hokenson’s experiences. 

Theodore S. Rappaport 
Assistant Professor of Electrical 
Engineering 

Mobile & Portable 

Radio Research Group 

Virginia Polytechnic Institute & 
State University 

Blacksburg, VA 


From Fast Fact Cards: 


The March issue addresses my in- 
terests as a site operator. 

The most interesting article in the is- 
sue is “How To Specify And Monitor 
Your Tower Installation” by John W. 
Crooks. 

The two toughest problems facing me 
on the job include: 

®* finding technical staff who also can 
be customer service people. In a small 
operation, it is important that sometimes 
a few people do the work of both serv- 
ice and clerical employees. 

* finding continual financing to pur- 
chase more pagers and transmitters to 
expand. 

RW. Pensworth 
Peninsula Paging & Mobilephone 
Tacoma, WA 
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Meet the "Top Gun Scrambler" 
For the Radius” P200 
and Motorola® HT600* 
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The Cypher-MX Variable Split Band 
Scrambler is close to digital in security, 
but without the drawbacks of processing 
delay, lost speaker recognition and reduced 
range. The MX P1283 is an SMT/PCB module 
housed in a replacement front cover for either 
a Radius P200 or Motorola HT600. And ina 
showdown, Cypher-MXvst is quicker to install. 


For Straight Shooting Information 
Call Toll Free: 


1-800-638-5577 


- ’ " "isa, = 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 


In Canada Call Omni Provincial Electronic, Inc.: 
East / 514-648-8432 ¢ Central / 416-841-6740 © West / 403-291-9639 or 604-589-3822 Sere, 
Rear View with Mic, 
and Speaker Added 


* Motorola and Radius are trademarks of Motorola, In¢ 
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How to troubleshoot 
land mobile equipment 


Five case histories offer examples of logical troubleshooting methods. 
Simple test procedures isolate short circuits and other electronic faults to 
restore land mobile radio equipment to service. 


By Harold Kinley, CET 


Troubleshooting modern land mobile 
radio equipment requires more profi- 
ciency than ever before. Many factors 
have contributed to this situation. Some 
of them are: the invasion of digital tech- 
nology, integrated circuit technology 
(from small-scale to very-large-scale in- 
tegration) and surface-mount technolo- 
gy using chip components. 

Fortunately, advances in test equip- 
ment have come about because of some 
of the same factors. These test equip- 
ment advances help to offset, somewhat, 
the problems associated with servicing 
the new-technology land mobile radio 
equipment, 

Nevertheless, modern test equipment 
alone is not the answer to meeting the 
challenge. The technician must know 
how to use the test equipment and ap- 
ply modern troubleshooting techniques. 

Here are some pointers that help tech- 
nicians become more efficient at trou- 
bleshooting: 

(1) Make it a point to understand the 
circuit under test. If you do not under- 
stand how it is supposed to work, you 
will not be able to troubleshoot it effi- 
ciently. Hit-or-miss techniques more of- 
ten miss, wasting time and effort, 

(2) Take the necessary time to become 
familiar with your test equipment before 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, Spar- 
tanburg. SC. He has written many technical arti- 
cles on various aspects of radio-electronics, He 
is the author of Standard Radio Communications 
Manual With Instrumentation and Testing Tech- 
niques, Prentice-Hall, 1985. 


the need to use it arises. If you have to 
stop in the middle of a job to familia- 
rize yourself with your test equipment, 
you lose time and, probably, money. 

(3) Try to be objective. Do not guess 
at the outset that a particular part is bad 
and then set out to prove that your guess 
is right. Instead, let the results of each 
methodical test procedure point you in 
the right direction until you have nar- 
rowed the problem down to a particu- 
lar component. It is okay to try the sim- 
ple things first, but do not waste time 
chasing wild hunches. 

(4) Make it a point to know how to 
perform basic EIA test procedures to 
ascertain that the radio cquipment is 
performing within specifications before 
it leaves your hands. This helps your 
reputation, as well as the service shop’s. 

(5) Familiarity with various trouble- 
shooting procedures is a must. The ex- 
act procedure you will use is determined 
by the problem you are troubleshooting, 
the type of equipment available and your 
experience. 

If you are inexperienced at trouble- 
shooting land mobile radio equipment, 
do not be intimidated when faced with 
a new troubleshooting problem. Re- 
member, everyone was a beginner once, 
and the only way to become proficient 
is through experience. 

After each repair job, ask yourself 
how you could have repaired the equip- 
ment more efficiently, which trouble- 
shooting procedures were proper, which 
were not and what procedures would 
have led you to the solution faster. By 
doing this, you will be better prepared 
for the next job. 

The following servicing case histories 
provide the beginner with some insight 


on troubleshooting land mobile radio 
equipment. They are not particularly 
difficult cases, and they are typical of 
everyday servicing problems—with a 
mix of old and new technology. 


Case history No. 1 

The complaint on a Motorola Moc- 
om 70 VHF highband radio set: It is 
“not receiving.” 

As usual, the first step is to hook the 
radio up to the workbench test setup to 
verify the complaint. When the squelch 
control is turned up, there is plenty of 
noise from the test speaker, verifying 
that the audio stages are working. The 
current drain as indicated on the bench 
power supply ammeter appears about 
normal, so apparently there are no short 
circuits. 

Next, an on-frequency FM signal is 
applied to the receiver input, There is 
no evidence of the applied signal in the 
speaker until the signal generator out- 
put is turned up to a high level. This 
verifies that the receiver's local oscilla- 
tors are working. If they weren't, it 
would have been impossible to force 
even a strong signal through the re- 
ceiver. 

At this point, it seems the proper 
thing to do is to start signal-tracing. An 
ordinary X10 (times 10) scope probe is 
connected to the spectrum analyzer an- 
tenna input to trace the signal. With a 
strong CW signal feeding the recciver 
input from a separate signal generator, 
signa! tracing begins. (See Figure 1 on 
page 12.) 

With the spectrum analyzer tuned to 
the receiver frequency (159.270MHz), 
the test probe’s first stop is at the first 
mixer transistor’s (Q2) gate. A reference 
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Figure 1. The first and second mixers, along with the high IF stage of the Mocom 70, are shown. L22 is at the far right. An open 
L22 killed the supply voltage for the first and second mixers and the high IF stage, causing the receiver to exhibit extremely poor 


sensitivity. 


reading is taken here for comparison. 

Then the probe is moved to Q2's 
drain, and the spectrum analyzer is 
tuned to the first IF frequency of 
11.7MHz. Signal amplitude at the Q2 
drain is much lower than its amplitude 
at the gate, indicating the mixer is caus- 
ing a large signal amplitude loss in the 


conversion process. The mixer should 
provide a considerable conversion gain, 
not a loss, 

At this point, voltage measurements 
around the first mixer are indicated. The 
digital voltmeter probe is touched to 
Q2’s drain. The de voltage at this point 
should be around 12Vdc. but instead it 


is OV. A quick study of the schematic 
(Figure 1) reveals that Q2’s supply volt- 
age comes from point 18 (A+ filtered). 
The voltage al point 18 is checked and 
found to be normal. 

Next the voltage on L22’s load side 
is checked and found to be zero. £22 is 
open. Because this point also is the first 


Digital ANI 


introducing CSC’s ID-33 Encoder for Automatic Number Identification— 
his state-of-the-art, subminiature ANI board will stop the horseplay and 
nd the stuck mikes. It includes a time-out timer and emergency/status 


messages as well as ANI; 


transmits the ID in a mere 

100 milliseconds. Fleet 

prices from $69 to $145. 
Call for brochure. 
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|GSC| CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


CaC Camputers and Communications 


Some messages can’t wait until you get back 

to the office. You can imagine the scenario. 

Youre out on the road and your pager goes off. 
aE You check the screen and don't recognize the 

q ee COURIER telephone number. Figuring there’s no rush, you 

decide to wait until you get back to the office to 


find out who called. 


But with NEC’s Facts Courier™ pager, 
S O on: Yr. you can still take the message when you can’t 
eC e take the call. It spells out messages of up 
to 32 characters on its easy-to-read, illuminated screen. Its 6500-character memory 
base provides you with push-button access to as many as 40 messages, addresses, 
memos or reminders. 
Another NEC pager worth checking out is the Facts Relay.™ It can store up to 16 
messages of up to 20 characters each (maximum storage capacity of 200 characters). And 
its 12-character illuminated display is easy-to-read—even in the dark. 


No matter where 


tc RELAY your business takes you, “ie Zmith alee “sho® 
NEC’s new Facts family of 8 a ob Larson 2D 654- “BHAT 
pagers will keep your messages coming. re p ee 
ae l —_ 
All are engineered with the quality and Ein a ts Q dea b Le | 
reliability you’ ve come to expect from a yo call =: 0 | 
M |c + JuRGeNT { 
NEC, a world leader in computers and io Ven = OF } 


\ ee een 


"RRO 


communications. Make sure you get 


armed with the Facts from NEC soon! 


For more information, please call O j { 
1-800-225-5664. r a er. 


€ 199] NEC Amwries, Ing NEC 
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Figure 2. The low IF and limiter stages of the Mocom 70 are shown. A shorted C301 (top left) killed the dc supply voltage to these 
stages and caused L310 (top right) to overheat. 


IF amplifier transistor stage’s voltage 
supply, it is no wonder that the receiv- 
er is SO unresponsive to a signal input. 

After replacing L22 and running a 
comprehensive performance check on 
the set, the repair is complete. 


Case history No. 2 

The complaint on this Motorola Moc- 
om 70 VHF highband radio is the same: 
It is ‘not receiving.” 


The workbench power supply is con- 
nected to the set and power is applied. 
The power supply ammeter indicates a 
current drain of 750mA, which is ex- 
cessive for the receive standby mode. 

There is no smoke, but my nose tells 
me something is getting warm. Careful- 
ly touching my fingers to various com- 
ponents around the area where the odor 
is coming from. I find that L310 is get- 
ting warm to the touch. 


INCREDIBLE...... BUT TRUE! 
The same OMNIDIRECTIONAL antenna produced the three patterns shown below! 


An ohmmeter reading confirms there 
is a short circuit on L310’s load side. 
L310 supplies A+ voltage to the low IF 
amplifier and limiter stages. (See Fig- 
ure 2 above.) Studying the schematic re- 
veals two prime suspects: Either C301, 
a [SaF capacitor, or C317, a 0.1uF ca- 
pacitor probably was shorted. These are 
prime suspects because there are no oth- 
er direct paths to ground. Other possi- 
ble paths to ground are isolated by 


Antenna mounting arrangements can make the difference between a great radio system and a poor system. Scala/Kathrein 
panel and omni antennas and arrays can help you achieve maximum system performance with optimum coverage. 


Call Scala for FREE technical assistance in optimizing your 800/900 MHz trunking and paging systems. Scala/Kathrein pro- 
fessional antennas offer you the highest levels of performance and reliability. There is a world of difference when antenna 
systems are carefully engineered to meet your specific requirements and installation conditions. We would be pleased to 
help you realize optimum coverage and efficiency from your land-mobile radio system. Call us today! 


SCA LA ELECTRONIC CORPORATION 
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P.O. Box 4580 
Medford, OR 97501 


Phone: (503) 779-6500 
Fax: (503) 779-3991 


The New STABILOCK’ 4015 Radio Test Set %%. 
Tests Great-Less Weight 8, 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
_| spectrum analyzer with audio 
_! electroluminescent display for easy viewing night or day 
licensed CLEAR CHANNEL LTR * testing capability 
memory cards to load and run tests automatically, including all cellular formats 
digital storage oscilloscope 
internal batterv 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 


1-800-225-5765 a2 MA: 508-67 1- sine 


CLEAR CHANNEL LTH is eqsteredt trademark of the 2 EF Johnser mpary STABILOCK 407515 a recesteredt frackernars 


Quality Test Solutions 
Schlumberger Technologies 


eel SI 4015 STABILOCK ©” 
COMMUNICATION MONITOR 


RX TM men 


Frequ 150.0000 Miz 155.1250 
Offset +0.0 ktiz 0.03 


Lev75en 115.0 dBm 


Gen @.1500 kitz 0.50 
Ext7ikHz (1.0800 kHz> 2.48 
Data 


— PUR ——7— MoD 
2.17 mb 2.47 kHe @.6 mv 
| 


SCOPE 200M BSPECIALBSYSTENM | 


Sone ee ee 2 ee r PrnT 
BN al 
SOW CONTIN 
WOW MAK © wre. © sINAD ® 9X MOD ° © * 
~ GEN DATA = Extwonys @ Veste © aemore 


ORT ©: CINCO. 6 MOBOM 
, > OE ae 


oie) &- @-- 


soon 


Schlumberger Instruments Schlumberger Instruments Schlumberger Instruments Schlumberger Technologies GmbH 
PO Box 7004 Victoria Road 50 Avenue Jean Jauras Ingolstadter Str. 67a 

829 Middlesex Turnpike Farnborough, Hampshire BP 620-06 D-8000 Munchen 46 

Billerica. MA 01821, USA GU14 7PW,.Bagland F-92542 Montrouge Cedex, France West Germany 

Phone-508-67 1-9700 Phone-44:252 544433 Phone-33 | 47 466700 Phone-49 89 31889-0 
Fax-508-671-9704 Fax-4@252 940864 Fax-33 | 47 466727 Fax-49 89 31889-160 
1-800-225-5765 (outside MA} Tora Telex-631468 ENERINS Telex-5215015 SMG D 
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pANTA FE 


distributing 
FOR ALL YOUR 


CELWAVE 
PRODUCTS 


nh ld 


CELLFLEX® Closed 
cell foam dielectric with low 
density & high velocity 


AVAILABLE IN 
1/2” 7/8” 1 5/8” 


LLFLEX © foam - 


stranded inner conductor, ex- 
cellent flexibility, low loss 


AVAILABLE IN 1/2” 


SANTA FE can 
CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 


FULL LINE OF 


CELWAVE 


BASE ANTENNAS 
MOBILE ANTENNAS 
DUPLEXERS 


SANTA FE distributing 
800-255-6595 


14400 West 97th Terrace 
Lenexa, Kansas 66215 
913-492-8288 Local 
913-894-2136 Fax 
WE CAN FILL YOUR 


NEEOS WHETHER 
LARGE OR SMALL 
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Figure 3. This is the setup for using a digital voltmeter and a current supply to locate 
the exact position of a short circuit on a pe board. 


resistors. 

To pinpoint either C301 or C317 as 
the cause of the short circuit, a Short- 
squeck instrument is used. This instru- 
ment generates a high-pitched tone 
when its two probes are placed across 
a low resistance. The lower the resis- 
tance, the higher the frequency. Thus, 
this instrument can locate short circuits 
on printed circuit boards where the pe 
foil resistance is sufficient to make a 
perceptible difference in the tone’s pitch. 

First, the probes are touched to points 
on the pe board where C317 connects 
and the tone pitch is noted. Next the 
probes are touched to points on the pe 
board where C301 connects and, again, 
the tone pitch is noted. The tone pitch 
is definitely higher with the probes con- 
nected across C301. C301 is removed 
and tested with an ohmmeter, which 
shows it is shorted, 

If you do not have a Shortsqueek in- 
strument, you can use another method 
to locate short circuits on pe boards. It 
involves using a digital voltmeter that 
reads down to millivolts, and a current 


source. The method works on the same 
principle as the Shortsqucek instrument 
does—that is, the pe foil has a small 
amount of resistance that can be used 
to an advantage in finding short circuits, 
(See Figure 3 above.) 

If you have a constant-current supply. 
set the supply to limit current to 0.5SA 
to 1A. Alternatively, you can use a 
1.5Vde cell with a serics resistor. Select 
the resistor value to limit current to the 
desired level. 

In the circuit shown in Figure 3, the 
short circuit has been narrowed down 
to a location between points A and B on 
the pe foil and ground. With power re- 
moved from the device under test. the 
digital voltmeter is connected to points 
A and B and set to its lowest voltage 
range. 

Leads from the current supply are 
connected across various branches of 
the circuit until the voltmeter reads zero. 
The short circuit is at the point where 
the leads are connected when the volt- 
meter reads zero. 

The voltmeter even will tell you when 


ee 


Innovative paging services 
can give you the needed edge to 
succeed in your market. Only 
Unipage gives you the competi- 
tive innovations FIRST! 

We were the first company to 
offer TNPP networking, the first 
to provide combined voice and 
numeric retrieval, and the first to 
give you modularexpandability. 

Once again, Unipage is the 
first to expand your paging op- 
portunities with fully integrated 
Alpha Transcription, Alpha Fax 
service, 2400 baud POCSAG, 
and Automated Attendant ser- 
vices. 

Automated Attendant features 

We have also just introduced 
a feature enhancement to our 
Message Manager system that 
can eliminate the need for an 
“on-premises” voice mail sys- 
tem at your customer's office. 

When a call reaches an “At- 
tendant™ mailbox, it allows the 
caller to leave a message for the 
“main desk” or any individual 
in the company by “extension 
number’. to play one or more 


“directories” of extension num- 
bers, or to play informative mes- 
sages. 

Each mailbox can notify an 
individual pager, and can even 
have a direct DID number. The 
system also allows messages to 
be transferred from mailbox to 
mailbox. Messages Ieft at the 
“front desk” can be transferred 
to an individual’s mailbox upon 
retrieval by the receptionist. 
2400 Baud POCSAG 

While other manufacturers are 
still struggling with 1200 baud 
POCSAG, Unipage has already 
begun testing 2400 baud 
POCSAG in the field! In a joint 
effort with two major paging 
carriers. a pager manufacturer, 
and a control system manufac- 
turer, Unipage is testing the 
next leap in paging throughput. 
Alpha Fax 

Unipage Alpha Fax service 
will store and forward a printed 
copy of display messages to se- 
lected customers. The Alpha 
Fax Manager stores each 
customer's messages on hard 


disk for delivery to the 
customer's Fax machine at one 
or more specified times. 

Each customer can be pro- 
grammed for selected message 
delivery times, and can be per- 
sonalized with the customer's 
name at the top of the page. 
Alpha Transcription 

Unipage Alpha Transcription 
is the ultimate marriage of the 
voice mailbox and alphanumeric 
paging. 

The caller to an alpha pager 
with this service leaves a mes- 
sage in a voice mailbox. The 
voice message is scheduled to 
anavailable operator to be typed. 
The system automatically sched- 
ules activity for up to 15 opera- 
tors. 

Circle (15) on Fast Fact Card 


Toninsce. 


1509 Falcon 
DeSoto, Texas 75115 
(214) 224-3509 
1-800-367-2864 
FAX (214) 228-1430 


Umipage. 1997 


BURNED 


JU801 


BATTERY 
+ 


J7-5 


TO OTHER 
CIRCUITRY 


TO PA 
CIRCUITRY 


Figure 4. A shorted VR807 caused the pe trace to burn out at the spot marked with 


an X on the drawing. 


you are moving the current supply leads 
toward the short circuit. When the cur- 
rent source is connected between the 
point of the short and the digital volt- 
meter’s positive lead, the voltmeter 
reading is positive. When the current 
source is connected between the volt- 
meter’s negative lead and the short, the 


voltmeter reading is negative. As you 
move the current supply leads toward 
the short, the voltmeter reading drops 
toward zero. 

Assuming that Cl in Figure 3 is short- 
ed, the voltmeter reads zero when the 
current supply is connected across Cl. 

If the voltmeter reading is insufficient 


to determine the short circuit’s exact lo- 
cation, you may have to increase cur- 
rent. Be careful not to damage the board 
with too much current. Touch the leads 
from the current supply to the board 
briefly, just long enough to get a read- 
ing. The amount of current required is 
determined by the pe foil strip’s width 
and thickness (resistance). 

This procedure may be a lot of trou- 
ble to find a short circuit, but it is much 
easier than indiscriminately disconnect- 
ing various branches from the circuit 
one at a time to find the branch with the 
short circuit. 


Case history No. 3 

The problem with a Maxtrac 300 
VHF set is a strange one. It makes a 
loud squeal at times but there is no note 
to say under what conditions. 

The set is installed on a crawler trac- 
tor used for fire suppression. The set is 
turned on and checked for proper op- 
eration in the tractor. With the engine 
off, it works fine. With the engine 
idling, the radio is normal. But when the 


DC Power Supplies for Performance and Profit 
Tripp Lite Makes It Easy To Satisfy Your Land-Mobile Customers and Your Bottom Line 


As a commercial two-way radio dealer, you know 
the importance of the power supply that runs your 
customer's radios. Tripp Lite has been making 
precision-regulated DC power supplies for over a 
decade. We know what it takes to build a good power 
supply. And what it takes to give you a good profit. 


Tripp Lite PR-Series Power Supplies feature: 
Crowbar overvoltage protection 
Attractive, small footprint design 
IC voltage regulation 
Excellent line noise isolation 
Automatic avercurrent protection 
High quatity filtering 
Sizes from 3 to 60 amps 
With Tripp Lite, dealers get outstanding technical 


support for answers to product questions, plits mar- 


keting programs that really make it easy to stock and Call or write today for 


complete information on 
all Tripp Lite products. 


sell our products, with higher mareins than the 


leading competitor. Generous demo programs and 


“THE POWER PEOPLE” 


in-stock delivery mean more sales and more satis- 


‘tial cuseimars 500 N. Orleans, Chicago, IL 60610-4188 


(312) 329-1777 Fax (312) 644-6505 


Circle (16} on Fast Fact Cara 
18 Mobile Radio Technology November 199] 


cqusheratt/Signals 


BASE ANTENNAS 


WELDED YAGIS 


+ All-welded unit construction 

+ No adjustments ever needed 

+ Waterproof design 

- Stainless steel hardware 

« Pigtail mounted N-female connector 


Frequency Gain Survivability 

MHz dBd mph 

806-902 6 125 

806-869 11 125 

824-896 1 125 

896-940 11 125 : 

928-960 12 125  cusheratt. 
895-980 6 125 ries 


+ Fiberglass radome + DC grounded 

* Plated copper laminated radiator 

* N-female connector 

« Weatherproof UltraLink Cable™ 
pigtail + 150 watt capability 

« Broadband performance 

* True omnidirectional performance 

» VSWR 1.2:1 or less 


Model Frequency Gain 
MHz dBd 
S8060B 806-866 Unity 


S89608 896-960 Unity 
$8064B 806-866 4 Call us today 


S$8964B 896-960 4 for all your 
antenna needs. 
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1-800-258-3860 
FAX: 1-800-258-3868 


P.O. BOX 4680, 48 PERIMETER ROAD, MANCHESTER, NH 03108 USA 
TELEPHONE 603-627-7877 » TELEX: 4949472 » FAX: 603-627-1764 


Rise 
MK4Ol * 
INT. MIC bt toda Lizz 


__ _p4o1_| v4or 


FRONT COVER 


Figure 5. The mic audio/IDC IC gain is controlled by R142 at the top of U101. 


engine's rpm is increased. the radio goes 
into an uncontrollable. loud squeal. The 
squeal keeps up until the engine is shut 
off and the radio is turned off. When the 
radio is turned on again, it works 
normally, 


A voltmeter is connected to monitor 
battery voltage, and the engine is start- 
ed. The voltage rises steadily. When it 
reaches 16V, the radio begins its uncon- 
trollable squeal. The radio and tractor 
engine are turned off. Obviously, the 


tractor’s voltage regulator is malfunc- 
uoning. 

The trouble is reported to the 
mechanic, who then repairs the voltage 
regulator. 


When the battery is replaced, some- 


Our new broadband 
panel of experts. 


They're experts at versatility. Experts at 
reducing interference. They cover such a wide 
range, it takes fewer of them to accomplish just 
as much. 


Perfect for any application: SMR, Cellular, 
Paging, even PCN, Celwave's new broadband 
line of panel antennas are available in 60°, 80° 
90°, 105° and 120° sector versions. Their 
profiles are slim, they're aesthetically pleasing, 
strip line fed, have no soldered joints and are 
made of irridited aluminum. Radiating elements 


and feed point are protected from the weather 
by an environment-proof, ABS Radome. 


When it comes to improving your system's 
performance, don’t trust anyone but a Celwave 
expert. 


CELWAVE = 


DIVISION OF RADIO FREQUENCY SYSTEMS 
Celwave, Route 79, Marlboro, NJ 07746 
(908) 462-1880 (800) 321-4700 
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Figure 6. The Maxtrac 300 mic amplifier is shown. Reducing R658 to approximately 
120K solved the problem of excessive background noise on a diesel crawler tractor, 
allowing the operator to be heard over the radio with the engine running. 


thing causes the radio to go dead. 
The radio is removed from the trac- 
tor and placed on the workbench for 
troubleshooting. The cover is removed, 
and the radio is inspected for damage. 
An odor indicates that something inside 


the set has burned. 

Inspection with a magnifying glass re- 
veals a spot where the pe foil had burned 
open. The foil is repaired with a short 
piece of hookup wire soldered in place 
to bypass the burned spot. 
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A short circuit must have caused the 
foil trace to burn open. (See Figure 4 
on page 18.) An ohmmeter is used to 
check for a short circuit at the voltage 
supply input at J2. With the radio 
switched off. the meter indicates no 
short. With the switch turned on, the 
meter indicates a short, meaning the 
short is on the opposite side of the 
switch from where the meter is con- 
nected. 

With the help of a Shortsqueek instru- 
ment, the short is located at VR807. 
Replacing VR807 cures the problem. A 
performance test verifies that the set is 
once again in working order. 


Case history No. 4 

The problem is with an HT440 Mo- 
torola hand-held. The unit is installed 
in a diesel truck in a vehicular commu- 
nications adapter (VCA). The complaint 
is “motor noise.” 

The expectation: that alternator whine 
would be heard when the radio was 
checked in the vehicle. 

Instead, the noise was not caused by 


any defect in the truck. It was caused 
by excessive gain in the radio transmit- 
ter’s audio stages. When the truck was 
running, acoustic noise from the loud 
diese] engine was picked up by the ra- 
dio microphone. 

The solution is to reduce the exciter 
audio gain. (See Figure 5 on page 20.) 
IDC IC UIOl's gain is set by R142. 
Reducing R142’s value from 390K to 


100K solves the problem. It reduces the 
audio sensitivity to a point that attenu- 
ates most of the diesel engine noise and 
allows the operator’s voice to come 
through clearly. 


Case history No. 5 

This case history resembles No. 4. 
but the radio. a Motorola Maxtrac 300 
VHF. is different. The radio is installed 


How to bring your obsolete 


system backbone up to date 
on a bare-bones budget: 


@ Up to 250 Watts in low-band and 
VHF, 120 Watts in UHF. 

@ Up to four channels standard, 
eight optional. Full duplex. 

® Switchable Direct/Repeat 
operation. 

@ Direct FM modulation, data 
capable. 

@ Fully isolated Tx/Rx sections, 
shielded control cables. 

m@ -100 dB selectivity, -85 dB IM 
in VHF or UHF without optional 
preamplifier. 

@ 12 Watt audio output at 
3% distortion or less. 

@ Pull-out slide-roller drawers for 
easy service, no patch cables. 


Midland Base-Tech”continuous-duty, 
high-performance base/repeaters. 


™ Wide range of options including 


preamplifiers, tone/digital squelch, 
remote controls, duplexers, meter- 
ing panels, power failure alert, and 
many others. 


@ We also have a full line of high- 


quality, 800 MHz base/repeaters, 
compact multi-channel Syn-Tech 
XTR™ desk-top dispatch stations, 
and |-4 channel full-duplex desk- 
top repeaters. 

Give us a call! We'll help you mod- 
ernize your aging system backbone 
with high-quality stations at rea- 
sonable cost. 


1-800-MIDLAND, Ext. 1690 
In Canada, call (416) 287-2320 


“the smart way to ga” MA DLAN 


© Copyright 1991, Midland International Corporation 
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on a diese] crawler tractor. The opera- 
tor complains that, when the engine is 
running, engine noise overrides his 
voice. He has to turn off the engine to 
talk, a real inconvenience. 

The problem is verified by listening 
to a service monitor tuned to the oper- 
ator’s frequency while he uses the ra- 
dio. His voice is covered completely by 
engine noise. 


Normally, it is not 
advisable to change 
factory-set component 
values. Sometimes it must 
be done to get proper 
performance in a special 
situation. 


It appears as though the transmitter 
audio circuitry is too sensitive. (See Fig- 
ure 6 on page 21.) R568 sets the mic am- 
plifier (U6S1A) gain. The higher the re- 
sistance, the higher the gain. 

Experimentally, resistance values are 
substituted for the 620K resistor. It is 
found that a 120K resistor provides 
sufficient audio and attenuates engine 
noise to an acceptable level. 

Normally, it is not advisable to 
change factory-set component values. 
Sometimes it must be done to get prop- 
er performance in a special situation. 

It is hoped that these case histories 
provide the beginner with some insight 
into troubleshooting land mobile radio 
equipment. If you really get bogged 
down on a repair job and all tests seem 
to lead to a dead end, do not despair. 
Put the radio aside and go on to anoth- 
er repair job, Come back later to the one 
you got stuck on and you may be sur- 
prised how much better things go when 
your mind is fresh. 

If you use logical troubleshooting 
techniques and remember what you 
learn from each troubleshooting ex- 
perience, you will be performing like an 
old pro in no time at all. a, 


When 
every 
Second 
counts... 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor control. Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven. Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 


Eight levels of multi-channel radio and tele- 
ohone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 
of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-1S0 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, can count on Orbacom. Our com- 
and a wealth of other professional munications consoles are the most 
features. reliable you can buy, and have 
been since 1970. 

If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 

150 is a custom system, so we'll 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
configure it the way you need it — Systems, Inc., 1704 Taylors Lane, 
up to 120 channels or more and Cinnaminson, NJ 08077; 
120 positions. TDM-150 uses time- TDM-150: Our state-of-the-art, 120+ channel console FAX: (609) 829-6980. 


Wor 
Kt i] QRBACOM INC. 
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Announcin 
ANI technology of in 


To be precise, the proportions of this 
exciting breakthrough are 0.75" x 
1.150" x 0.125". That’s how 


small we’ve made our new 
CEU-1 sub-miniature ANI 
encoder. So it easily fits 
into just about any mobile 
or hand-held radio 
transceiver. And while 
that’s the size of it, there’s 
a whole lot more to the 
story. 


LESS IS MORE. 
MORE OR LESS. 
For starters, the CEU-1 

encoder is compatible 
with the ultra-reliable 
STAR and GE-STAR”® 
signaling formats. It 
identifies the 
source of 


every radio transmission, and also 

transmits three additional messages. 

So when there's a “Stuck- 
Mic,” “Emergency” or 

“Man Down,” you'll get 

the message first time, 
every time. 

Or, if you prefer, 
program the CEU-1 
to provide status or 
canned messages 
instead of emergency 
messages. 


A BETTER 
ANI ENCODER 


Rk FOR A LOT OF 
ies LITTLE REASONS. 


When you make a 
product as small as this, 
the little things really count. 
So we built the CEU-1 
encoder using a high-quality, 
epoxy-glass circuil board and 


breakthrough in 
creclible proportions. 


Teflon®-insulated, anti-crush radio 
interface wires. It’s the kind of quality 
you'd expect from ANI encoders 
costing a lot more. 


STAY TUNED FOR SOME 
EXCITING PROGRAMS. 

Our hand-held, battery-operated 
field programmer is a welcome change 
from awkward PC or bench-type 
programming units. 

That means you can 
quickly and easily 
set. over 20 field 

programmable 
parameters and 
change ID's in 

a flash. 


on 
CAMAR Sst 8 


Progranuning is fast 
and simple with 

our battery-operated, 
hand-held 


programmer 


THREE-YEAR, 

NO-HASSLE WARRANTY. 
Our three-year, no-hassle warranty 
means just what it says. If the CEU-1 
encoder fails due to 
materials or work- 
manship within 
three years of 
installation, we'll 
promptly replace it. 
Free. End of message. 


Pelelalelelereleleleleleletelfel 


Three Year No 
Hassle Warranty 


CIMARRON 
TECHNOLOGIES 


AND IT’S ONLY HOW MUCH? 

At a list price of only $86, the CEU-1 
encoder costs about the same as 
encoders with a lot less quality and 
far fewer features. 

To find out more about our incredible 
little breakthrough in ANI technology, 
contact your mobile radio dealer or 
Jack Batchie, Sales Manager. Cimarron 
Technologies, 934 South Andreasen 
Drive, Suite G, Escondido, CA 92029- 
1919, 1-800-487-7184 in USA and 
California. Or (619) 738-3280. 


CIMARRON 
TECHNOLOGIES 


GE STAR es a reqestered trademark of General Electric ¢ ‘orporation 


Teflon isa registered Trademark of Eb DuPont 
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Correct installation 
for cellular phones 


Follow these pointers and tips, and you'll have happy, satisfied customers. 
Antenna selection depends on where the customer drives. Antenna 
placement depends on the customer’s preference. 


By Ronald W. Blizzard 


Before drilling holes and routing wire, 
take time to discuss with the customer 
where the phone and its antenna will be 
placed and how they will be mounted. 
The right choices lead to a proper in- 
stallation. 


Antenna choice 

First, ask where the customer drives. 

» Quarterwave antenna—When he 
uses the cellular phone, will the custom- 
er be in the city, close to cell sites? If 
sO, a quarterwave antenna may be the 
right choice. Keep in mind that it rare- 
ly is the right choice, because few peo- 
ple confine their driving to the city. 
Used in other areas, the quarterwave an- 
tenna tends to cause noisy and dropped 
calls. 

> 3dB gain antenna—People who 
drive in city, suburban and rural areas 
find that the 3dB gain antenna works 
fine most of the time. Cellular systems 
are designed to work with 3dB gain mo- 
bile antennas. 

» 5dB gain antenna—Where cell 
sites are widely separated or poorly lo- 
cated, a 5dB gain antenna can help to 
sustain communications in the fringe 
areas. 

Become reasonably familiar with your 
area's cellular service area and the con- 
ditions in which each customer will be 
using the mobile telephone. Then you 
can advise each customer as to the best 
antenna. 


Blizzard is a communications consultant with 
Communications Engineering, Newport, NJ. 


Ten tips for successful installations 


1) Thoroughly check out the vehicle to find any problem areas. 


2) Decide what antenna is best for the installation. 


3) Discuss your recommendation with the customer and obtain approval be- 
fore drilling holes and mounting equipment. 


4) Make the customer feel comfortable and confident of your ability to do the 


Job right. 


5) Wear safety glasses when working with power tools and in the vicinity of 


the car battery and wiring. 


6) When working with the car battery, use caution to prevent burns and to avoid 


damaging the vehicle. 


7) Treat the vehicle as if it were your own, See that the job is done neatly. 


8) Return a clean vehicle to the customer. Make sure it is free of bits of wire, 
cut-off tie-wrap ends and other debris. 


9) Demonstrate proper phone operation to the customer, answer any questions 
and have the customer place a test call. 


10) Send the customer on his way, happy and satisfied with the job you have 


done. 


You probably would not want to cut 
a hole in your own vehicle, and most 
customers reject the idea of cutting holes 
in their cars, too. 

Explain the types of antenna mount- 
ings and their advantages and disadvan- 
tages. Use the store’s antenna display. 

Brand-name, 3dB gain glass-mount 
antennas normally are the first choice. 
Elevated-feed, 3dB gain trunk-mount 
antennas usually are the second choice, 
followed by antennas with other gain 
figures and mounting methods. 


Discuss with the customer where to 
place the handset and the transceiver. 
Ask whether a console or briefcase will 
be used together with the telephone and 
whether children's movements and curi- 
osity should be considered. Take into 
account the driver's and passengers’ 
safety under normal conditions and if 
the vehicle were to be involved in an 
accident. 

Other factors governing the handset’s 
position include how easily the driver 
can reach it; how it affects the driver's 
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ICOM 
Can Open the Door 
 JOANYour . 
ommunication Needs 


1 Mobile and Public Safety Equipment 
= Complete UHF and VHF Systems 
Be caiom. OEM & nical Sie Eqiicmen 
Single Sideband / HF Equipment 
Short & Long Range Communications 
Government Sales & Rental/Lease 
Immediate Product Availability 
Professional Sales Staff 
Nationwide Service Centers 


ICOM America, Inc. 
2380 - 116th Ave. N.E. Bellevue, WA 98004 
(206) 454-8155 


Al stated specifications are sutied! ib change witout noice 
of chigation. Al ICOM radios exceed FOC 
imting spunous emessors. 
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. Avoid the use of silicone compound on the connector’s 


plated contact surface. 


. Carefully coat these two areas with a small amount of 


waterproof silicone compound. This coating prevents 
moisture from wicking its way into the wire and caus- 
ing corrosion. 


. Use an insulated crimp connector ring terminal on the 


battery bolt connection. 


. Insert the wire into the connector to the point where 


the wire insulation makes contact with the terminal in- 


. Install an in-line fuse holder. 
. Use a vibration-proof locking nut to secure the battery 


bolt connection. 


. Label and identify all wires and cables with moisture- 


resistant tags. 


. Insert the line power fuse within 10 inches of the bat- 


tery terminal. Longer distances may create a fire 
hazard. 


. Make generous use of nylon tie-wraps, and dress all 


sulation shoulder. 


wiring neatly. 


A. 


Figure 1. Follow these tips for a long-lasting and neat power connection to the battery. 


attention to the road: and how easily it 
may be serviced. 

The transceiver should be positioned 
so its cables can be routed as far away 
as possible from the vehicle's on-board 
computers. alarms, audio equipment, 
braking systems and any other areas 
where stray RF may cause a problem. 
Check with a reputable auto service 
dealer if there is a potential problem 


with a certain vehicle and any of its re- 
lated electronic systems. 


Antenna installation 

> Hole-mount—Betfore you cut, care- 
fully examine the area for the hole to de- 
termine its composition—metal. fiber- 
glass or other material. There is no 
room for corrections once the hole is 
cut. 


Use a light-pressure, spring-loaded 
punch to indent the area before drilling 
or cutting. Never indent the hole with 
a hammer and center punch. They are 
likely to dent and otherwise damage a 
panel or fender, ruining the paint. 

Use a sharp drill bit. A dull drill bit 
may skate across the panel. scratching 
the paint and nicking the metal surface. 

Once you have drilled the guide hole, 
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GE Gives You DACS—The Best In 
‘Trunked Radio Communications. 


“ [PR ACS was designed with customers like us in mind. We started small and built 
as funds were available. Soon weil have 14 channels and over 2.600 users on the 
air. The technical support and effort provided to bring this system on tine 
was extraordinary!” 
Wayne Gaddy 
Director of Construction 


Nassau County Department of Public Works 
Nassau County, New York 


/ t is a state-of the-art radio network 
that will take Carmel and Clay Township 
communications well into the 21st century. It’s a ‘backbone’ system designed with the flexbilty 


to expand as our needs expand... potential growth is virtually unkmited.” 


n 


Don Allen 

Assistant Police Chief 
Carmel Police Department 
Carmel, Indiana 


“I'm greatly impressed by the failsoft ability of 
DACS; the fact that the system continually monitors its own operation and in effect 
heals’ itself if problems exist. We have complete confidence in it.” 


Captain Gary Palinkas 
City of Parma Police Department 
Parma, Ohio 


No-compromise communications. That's why public 
service organizations across the country are choosing 
GE's Digital Access Communications System. DACS is the 
modular, expandable trunked system that gives them better. faster, more cffi- 
cient communications today, and the flexibility to add capabilities and cover- 
age in the future. Vo learn more about what makes DACS the best in public 
service trunked communications, write Ericsson GE Mobile Communications Ine., 
Mountain View Road. Lynchburg, Virginia 24502. Or call toll-free: 1-800-GE-12345. 


And be sure to ask for your free DACS brochure. 


Mobile Communications 


Fricsson GE Mobile Communications Loe 
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use a hand-operated hole punch or a 
proper antenna hole cutter to finish the 
hole. If you use a hole cutter, drive it 
with a “ horsepower variable-speed 
drill operated at a low-to-medium 
speed, and use light feed pressure, 

» Glass-mount—See “How To In- 
stall Glass-Mount Antennas” in the 
November 1988 issue. 

Use crimp-on TNC connectors, and 


apply them with the best ratchet-type 
crimper your shop can afford. The TNC 
connector can make or break the cellu- 
lar phone’s day-to-day operation—and 
your reputation as an installer. Never 
use a substitute, such as gas-joint pli- 
ers or cheap pinch-type tools to attach 
a crimp-on connector. 

Select the best grade of coaxial cable 
available. Many antennas are supplied 


LESS IS MORE 


\ZETRON 


STATUS 


MODEL 37 REPEATERMAN 


e er e est 


best selling community repeater tone panel in the 
world. If you need a low cost, high performance 
repeater or link controller, all in a tiny package, try 
anew Zetron Model 37 RepeaterMan! 


Converts any full-duplex radio into a repeater 
Carrier control or up to 2 CTCSS tones standard 


Morse code identifier 


Remote DTMF programming 
Tonelock™ talk-off proof tone decoding 


Ultra-low current drain 


CTCSS cross tone operation 


Low cost 


ZETRON 


12335 134th Ct. N.E, 
Phone: (206) 820-6363 


Redmond WA 98052 
Fax: (206) 820-7031 
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with cable. Use the cable that comes 
with the antenna only if it is well shield- 
ed and flexible enough to work with. 

Route the cable well away from areas 
with mechanical damage and where oil 
and gas may spill. Use nylon cable ties 
and split loom tubing. 

White cable ties should not be used 
in areas exposed to sunlight because 
they do not contain ultraviolet light 
protection. 


Keep the wires away from 
moving parts. 


LR SS IT TRS Se Oe VE 

Split loom tubing protects wiring in 
areas where friction or heat may other- 
wise damage its insulation. The tubing 
works well under padding, carpets and 
mats if it is kept to one side and held 
securely, away from exposure to direct 
pressure and chatfing from sharp edges. 

Most car manufacturers use plastic 
cable harnesses that channel most of the 
vehicular wiring. The cable harness may 
not be the best location for cellular ca- 
bles because of stray RF and noise 
pickup. 

When routing wires through the en- 
gine firewall and any other holes with 
sharp edges, protect the wires with sili- 
cone rubber grommets inserted into the 
holes. Keep the wires away from mov- 
ing parts. 


Popular antenna 
mounting locations 


0 No. 1—On the window. 
O No. 2—On the trunk. 


O No. 3—Other locations. 


To connect power leads, apply crimp- 
on terminals with a proper crimping 
tool. These terminals have a low volt- 


Ce 


The Biggest News About 


NiCad Batteries Since 


Their Loss of Memory! 


It’s HME’s New, Very Affordable Charging/Maintenance Systems. 


Leading cell manufac- 
turers tell us that NiCad 
“memory” is a thing of 
the past—provided you 
properly maintain 
your battery. 

Now virtually 
everyone can afford to 
properly maintain 
NiCad batteries—with 
HME’s new Syster 90 
chargers and analyzer/ 
conditioners, That's 
because the System 90's 
advanced technology 
costs much less than 
older analyzer/ 
conditioners. 

And there's even more 
good news: HME's 
advanced technology 
will cost you a 
whole lot less until 
Dec. 15, 1991— 
take a look at our 
special offer prices! 

HME'’s System 90. 
It's the big news your 
batteries have been 
waiting for. 


HM ELECTRONICS, INC. 


Call Today 800-233-6868 


Keep Your Batteries in Top 
Condition —Today’s NiCads are more 
predictable, last longer, and charge 
faster—IF properly conditioned. So 
don’t settle for analyzer-only prod- ( p 
ucts. Use the System 90's . 
microprocessor-controlled 1Q plus 
stations to Charge, Condition, 
Analyze and Discharge your battery. 
An /Q plus will do that for as many 
as 6 batteries, independently and 
simultaneously —at the lowest 
prices ever! 


Battery Fault Indication— 
Every HME System 90 model tells 
you if your battery has particular 
defects after only 15 minutes! And 
the comprehensive /Q plus com- 
bines this feature with an even 
more thorough diagnostic display. 


The Most Thorough Analysis — 
The System 90's /Q plus is an analyzer/ 
conditioner with the most comprehen- 
sive digital display in the field. All 
modes of operation, cycle count, 
battery fault, voltage and capacity 
information are simultaneously 
displayed on the LCD information 
center. HME technology brings you 
everything you need to know and 
do—to maintain your NiCads—at 
the best price ever! 


Take advantage of our One-Time- 
Only Trade-in Deal — at & super Intro- 
ductory Trade-in price Just call and 
give us the make and model of your 
current charger (any size or 
model. any condition), We will 
inveice you at the trade-in 
price. Then send in your old 
charger after you have tried 
the System 90 for 30 days 


seed hi | 

No. of Model List Trade-in 

Type Stations No. Price Price Specly 
System 90 Charger 1 BC3501D $232 $165 d 
fast charger w/clective 3 BC3503D 377 

ingitiid 6  BC3506D 595 

System 90 Charger plus 3 38 

multi-sta. fast charger 6 


with one “IQ” analyzer/ 
conditioner station 


System 90 IQ plus 
fast charger with “IQ” 
analyzer/conditioners on 

all stations Fel 


Also Available Prom: 
JaBRO Batteries, Inc. 
Lisle, IL» 800-323-3779 


Felsiow 


he tease of Barone 


HM Electronics, tne,, Battery Systems Division 
6675 Mesa Ridge Road, San Diego. CA 92121 = (619) 458-1500 FAX: (619) 458-1798 
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Antenna choices 


0 Quarterwave—City driving, close to cell sites. Rarely used. 


0 3d8 gain—City, suburban and rural driving. Most often used. 


0 5d8 gain—Driving in fringe areas with widely separated or poorly located 


cell sites. Sometimes used. 


age drop that can be protected from later 
deterioration. Seal the connector ends 
with a waterproof silicone compound 
that prevents water cntry and subsequent 
corrosion. 

If the power leads are to be routed 
into the engine compartment or else- 
where that heat and oil may be encoun- 
tered. use flexible, stranded copper with 
heat- and oil-resistant insulation. 

When you connect the power leads to 
the battery, keep in mind that discon- 
necting the battery in some cars may 
cause on-board trip computers and 
alarm circuits to malfunction or activate. 
Check before you disconnect the battery 
if you have any doubt. (See Figure | on 
page 28.) 


For a grounding point, use the engine 
block or the battery's negative terminal. 
Never trust a grounding point under the 
dashboard or tapped or bolted onto light 
sheet-metal body surfaces. 

Label all the connecting points and 
the wires when you install them, Make 
a sketch of the cable paths and connec- 
tion locations for later use if service or 
repair becomes necessary. 


Handset installation 

Secure the handset mounting hard- 
ware with self-tapping sheet-metal 
screws. They hold well. they speed up 
the job, and they give a neat appearance. 
Do not over-tighten the screws or their 
holding power will decrease. 


Use hook-and-loop fabric (Velcro, for 
example) to secure the transceiver unit 
in the trunk or under the seat. Keep the 
transceiver away from power-scat guide 
rails and areas that may become damp. 
Pur the unit where it can be removed 
easily for service. 

Tough jobs 

An experienced technician does not 
often encounter installation problems 
that are beyond his skill. But from time 
to time, more than normal technical ex- 
pertise may be required. Fortunately, 
help is available. 

Refer to auto repair books with cula- 
way drawings, wiring circuits and oth- 
cr detailed information. One such 
source is the Chilton Auto Repair 
Series. 

For really tough problems, such as 
removing head liners. air conditioners, 
carpeting and inside trim, visit or call 
an auto body shop to ask questions be- 
fore you drill holes and mount parts. 


2) 


SIGTONE 


P1356 - Status Reporter 


Sigtone “Inc 
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225 So. Swoope Ave Suite105 
Maitland, FL. 32751 

FAX: 407-628-5820 PH: 407-628-4828 
Toll free: 1-800-525-8663 


SIGV@Ne 


Making Your Radio System Do More For You 


OW... Say It without a word on 900 MHz Trunking 


Works On 2.5 KHz Deviation 900 MHz Trunking 


¥ Because Sigtone status systems use a unique and highly 
reliable signalling protocol they will work on all the very 
narrow 2.5 KHz deviation 900 MHz trunked systems. 


No More Wasted Time 


¥ Don't wait for a free channel to report a status condition. 
Simply press one of the 11 Status buttons on the P1356 
and let the system take care of the rest. 


Free-up Busy Radio Channels 

¥ Status reports are sent in the blink of an eye when a 
channel is available, and automatically acknowledged to 
ensure the message geis through 


Improve Fleet Management 

¥ Identification, status, and selective calling provide the 
dispatcher with the fleet management tools needed to 
dramatically improve dispatch efficiency and control. 


Other Features 

¥ ANI, emergency alarm modes, silent status interrogation, 
time out timer. horn honk, hidden mic input, and tone 
blanking are some of the other features available. A P1356 
system can be implemented on your existing VHF, UHF, 
800'900 MHz conventional or trunked radio system. 
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POWER UP... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- Lage kee = 

cally designed for base station applications, the setup is simple, ae Ne Sas) 
easy and looks attractive. Just mount the radio, with the mounting SL-14R [black] 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"H x 754"W x 9%"D) or the SL-11R (234"Hx7"Wx 9% "D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
Cations industry. 
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9 Autry, Irvine, CA 92718 
ASTRON voice raase227 


CORPORATION Facsimile: 714/458-0826 


dda Irna 
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Use an MS-DOS computer 
to program two-way radios 


Many laptop and other small computers are suitable for programming 
modern two-way radios, and they can be modified so you won't need 
expensive factory interfaces. Adapter cables can be made inexpensively. 


By Richard B. McCreary 


Two-way radio shops have an ever- 
increasing need for the capability to pro- 
gram a wide variety of modern two-way 
radios. Yet it can cost several hundred 
dollars to buy a specialized interface 
module, power supply, PC software and 
adapter cables to support an individual 
radio manufacturer’s current product 
line. 

Fortunately, there is a low-cost alter- 
native. A fairly universal two-way ra- 
dio programming system can be made 
to work with a laptop or “lunch box” 
type of personal computer (PC). 
Similarities among various radio models 


McCreary is a communications consultant in 
Columbus, OH, 


FROM UART 
(TxD) 


TO RADIO 
(INVERTED 
TxD) 


TO RADIO 
(TxD) 


GROUND 


7404 
INVERTER 


allow the use of common programming 
equipment. 

With most programmable radios, a 
scrial arrangement between the comput- 
er and the radio carries the digital pro- 
gramming information. An interface 
module usually is connected between 
them. The module contains a simple cir- 
cuit that transforms EIA voltage levels 
from the computer to transistor- 
transistor logic (TTL) voltage levels re- 
quired by the radio. Although the mod- 
ule may have additional connections that 
support the radio’s operation on the test 
bench, its basic role is to translate the 
computer and radio voltages. 

EIA voltage levels conform to stan- 
dards and procedures published by the 
Electronic Industries Association. The 
standards and procedures ensure indus- 


FROM RADIO 
(RxD) 


FROM RADIO 
(INVERTED 
RxD) 


TO UART 
(RxD) 


Figure 1. Modify a personal computer's serial card with a 7404 inverter as shown to 
provide logic levels for programming two-way radios. 


trywide compatibility for computer 
equipment. In this case, the standard 
voltage levels include negative and posi- 
tive voltages with respect to a common 
signal ground, 

Radio programming interfaces do not 
normally use EIA voltage levels. In- 
stead, they use the TTL format, which, 
for all practical purposes, uses two vol- 
tages: one is a/most at ground potential: 
the other is between 3Vdce and 5.5Vdc. 

What may be surprising to learn is 
that TTL levels are present in the com- 
puter. With a little work, the computer’s 
TTL signals can be routed to bypass cir- 
cuitry that converts them to EIA vol- 
tages in the first place to save the cost 
and inconvenience of the interface 
module. 

Typically. all PCs serial port cards 
contain the same type of integrated cir- 
cuits (ICs). The principle IC is a 40-pin 
universal asynchronous receiver- 
transmitter (UART), which converts 
parallel data to serial data and vice- 
versa. The computer normally works in- 
ternally in a parallel arrangement while 
communications in and out of the seri- 
al port are carried out a single bit at a 
time, serial fashion. 

When properly buffered, two pins on 
the UART (normally called “transmit 
data” and “receive data’) provide the 
communications levels generally needed 
for a large number of programmable ra- 
dios. To use the UART for programming 
radios, the transmit data and receive 
data pins are wired to a 14-pin IC, which 
in turn is used to modify a serial card 
to do double duty: to carry out its nor- 
mal function and to carry programming 
information between the computer and 
the radio. The modified serial card per- 
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Cutaway View 
Andrew LDF5-50A HELIAX Coaxial Cable 
with L45N Connector 


Low Loss 
Foam Dielectric 


ge 
Polyethylene 
Jacket 


“O” Ring Seals 


Self-tapping 
Center Conductor 
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Decibel, a leader in base station antennas, is also a top seller 
of HELIAX cables, connectors and accessories. Here’s why: 


i 


Customers want lasting quality. Customers want good service. For more information 

Both Decibel and Andrew have set industry Decibe! stocks almost all sizes of cables and Contact Marketing, Decibel Products, 
quality standards for half a century. Quality cuts them to length with connectors fitted atone P.O. Box 569610, Dallas TX 75356-9610. 
Control employees at each company inspect or both ends, if desired. The antenna end of the —_ Telephone (214) 631-0310. 

antennas and cables both during fabrication and cable is wound on the outside of the coil so that © FAX (214) 631-4706. 

prior to shipment. it can be hoisted directly up the tower, with 


Decibel antennas pictured (L to R) 


Decibel antennas must pass tests for trimming done from the transmitter end, if are DB408, DB859, DBS59 
intermodulation generators and power handling  eedec 
capability. Andrew cables and connectors are Customers want good prices. Decibel is an Alliance Telecommunications Company. 
designed to resist moisture and RF leakage. Although Decibel and Andrew prices may be 
Customers want broad selection. a little higher initially, they're actually lower in 
Decibel offers more than a hundred 30-1000 the long run. Bottom line costs are actually less 
MHz antennas and the antenna systems because your systems perform better and last 
equipment you need to complete your site, longer. 
including HELIAX LDF® foam, air dielectric Antenna systems with Decibel! antennas and 
and Superflexible cables and accessories. Andrew cables, used together, have given 
outstanding performance for decades in severe ; 
- and hostile environments. Decibel designs systems — 
that communicate ... quality! 
ANDREW HELIAX is a registered trademark of Andrew Corporation. eso aga 
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forms in its original configuration as dard logic levels some manufacturers 7404 series Hex Inverter. ““Hex’” means 


though it had not been modified. use, The signal can be inverted by the the chip contains six inverter buffers. 
Some two-way radios require an in- IC. Figure | on page 34 shows how to wire 
verted signal level instead of the stan- The IC used for this application is athe inverter IC. 


TYPICAL INTERFACE CABLE PINOUTS 


The pinouts used on a 15 pin game port connector of a serial port card: ($20 to $30 from any number of mail order suppliers) 


Data Set Ready (DSR) 

Not RxD 

Signal Ground 

TD 

Clear To Send (CTS) 

Not TxD 

RxD 

Data Terminal Ready (DTR) 


(Homemade) General Electric Model MVS & TMX 8825 series 
15 Pin Male Connector to CPU 10 Pin Connector to Radio 
2 DSR 
—e 
14 DTR 
4———— Signal Ground 1 
6—_—_>——_- TxD —__—_>__———-8 
13-———_____x- Rx D —__"___—_9 


Continued on page 38 


NEW PRODUCT.......GR-10 $969 (special) 


NCC’s new GR-10 will change the way you think about CTCSS repeater operations. 
GR-10 is the value leader with today’s technology, top quality and solid value, all at 
a price that won't have your running to the bank. GR-10 is deadly fast and accurate. 
In fact, it will have a decode and validate the tone before your radio will break squelch 
and it will continue to perform after the competition gives up. If you need tone panel 
functionality, top performance and affordability...GR-10 is the right choice. Small, 
compact, fully programmable and conservatively designed with a zero risk warranty 
and special introductory pricing through 12-15-91. Join the value leader, join NCC. 


$329 REMOTE: Telephone Interconnect 
and controller for full duplex mobiles. 
Enables the use of FAX, modems, . 
cordless telephones and other RJ-11 aes ie s: 
Telco devices on interconnected 
systems. DTMF, CTCSS and GE 48 Tone decode/encode 
Trunking selective call formats are Cross Tone Encode 
supported. Fully programmable, 48 user CWID's + Station ID 
internal ring generator &12 functions. _DTMF remote programming 
$ SOLID performer. Time-out-timer 

349 Non volatil memory 


BASE Telephone Interconnect: 18 users full or half duplex. Supports selective LOW power CMOS 

call out with auto answer or overdial. DTMF & CTCSS selective signaling, DTMF Filtered repeat audio 

access and disconnect (ANI) validation and regenerated dialing as DTMF or Pulse. !"dependentlevel adjustments 
Station CW ID and 14 programmable functions. Small, compact and digital audio egular Dealer price..."299 
processing makes the BASE atop performer and a solid value. Add the NCC BASE 

to a repeater equipped with GR-10 and you have a full feature interconnected system ALL STANDARD 

with dispatch for under $625... Another NCC value leader! 


Northern Controls & Communications 1035 Blair Road Fairbanks, AK 99701 (907) 452-7765 FAX: (907) 456-5175 
Circle (29) on Fast Fact Card 


CONNEC-TEL ~ Remote 


36 Mobile Radio Technology November 199) 


SAME DAY 
SHIPPING 


Phone or FAX us your order 
and we'll ship the same day. 


Bird” 


For your convenience, we 
maintain a large inventory of 
’ Bird Wattmeters, elements, 
loads, and accessories for — 
immediate delivery. 
Contact us for all your 
Bird equipment needs. 


RF Power 
Amplifiers 

_ We've got RF Amplifiers in 

_ stock, Delivery when you need 

_ it. Guaranteed to specs, year 
after year. We've got our depend- 
able reputation behind these 
products and offer them at 
realistic prices. You can count 

_ on Henry Radio! 


Affordable — 
Wireless Data 
Recorder 

At only $595.00 printed commu- 
nication between base station 
computers and mobile units is 
now affordable for everyone. 
The AR2400 stores and prints 
messages or receives and prints 
simultaneously, Easy to operate; 
compact size; full 40 characters | ihhe= 
perjine printer output. 

_ Alsoayailable, other computer _ 

and data transmitting products. 


2050 5. BUNDY DRIVE, LOS ANG ELES, tA 90025 5 COMMUNICATIONS EQUI PMENT 
TOLL FREE: 1-800-877-7979, FAX: 1-213-826-7790 IN-STOCK AND READY TO SHIP 


ALSO IN STOCK: ABA Radio Data Products, ALEXANDER Batteries, RF Connectors, ASTRON Power Supplies, BIRD RF Wattmeters, CENTURION 

Antennas, COMM SPEC Tone Products, CONNECT SYSTEMS Telephone Interconnects, EIMAC RF Tubes, HENRY RF Amps, HOXAN Photovoltaic 

Panels, HUSTLER Antennas, ICOM Radio Products, JABRO Batteries, LARSEN Antennas, MAXON Commercial Radios, MOTOROLA RADIUS Radios 
MULTIPLIER Batteries, PIPO Touch Tone Pads, TEMPO Commercial Products, UNIDEN Scanners, YAESU Commercial Products. Circle (30) on Fast Fact Card 
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ADAPTER CABLE WHEN GE FACTORY CABLE IS USED 
25 Pin Male Connector to GE Cable 15 Pin Male to CPU 


1 ————— ee —_—_ 
Se —  ——  ———— 


SEER 7 Ground———___—__ 
10 
14 
(Homemade) General Electric Model TMX 8712 series 
15 Pin Male Connector to CPU 9 Pin Connector to Radio 
4—— BS ignal' Grounr—__—-8 


Se Oo 
I ee 


(Miscellaneous Adapter—25 pin to 9 pin for /AT serial ports) 


25 pin 9 pin 


General Electric Model MLS series (Factory Cable) 


25 Pin Female Connector 8 Pin Female Molex 


13 (Gnds. CTS) 

aoe | 

6———__<———— A+. ———_<——_1 8 
12> Txp ————>———_7 2" 
11—_____<—— Rxp ————< 27 


38 Mobile Radiv Technology 


25 


Signal Ground: 


4 (5)° 


“Could be either set of pin numbers depending upon radio's pinout labeling. 


(Homemade) Fujitsu FTP15/45-554AT Portable series 


15 Pin Connector to CPU 


4 


Signal Ground 


Dual Phone Plugs to Radio 


1 (Ring elther piug) 


C—O 7D 2 Tp of mel ‘plug 
138 —<—_—_{__=——. 2x D: ——___<—-3 Sleeve of large:plug 


Two of the inverters are wired in se- 
ries in each line of the serial pathways: 
the receive data line has two inverters 
wired in series with it from the output 
connector; the transmit data line has two 
inverters wired in series to the output 
connector. 

A 15-pin game port connector may be 
adapted for this application. A game 
port connector is not often used in a 


business application, but it is found on 
most serial input-output (I/O) cards. If 
a game port connector is not available, 
any connector on the card can be used, 
provided it has at least five spare unused 
pins. 

The five connections are all that are 
required to bring all the logic levels to 
the outside connector that a technician 
is likely to need. 


Two leads are attached berween the 
series inverters. They provide an invert- 
ed logic level from or to each logic line. 

Two leads are attached before or af- 
ter both inverters to provide isolation 
and normal (non-inverted) logic levels. 

The fifth lead—the signal ground— 
is the common signal return path. It 
usually is the logic ground, and it can 
be found at pin 7 on most 14-pin digital 
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Half Is Enough. 
And That’s the 
Long and the Short 


BG eseria you needed 


to stock six antennas to ef- 
fectively cover the UHF and 
VHF portable radio bands. 

But that was then, 

Today, half will do it. 
Thanks to Centurion’s ex- 
clusive broadbanding net- 
work design (patent pend- 
ing), you need to stock 
only one antenna for UHF 
and just two for VHE 

This technological break- 
through is good news for 
you because it simplifies 


of It. 


be assured that you are pro- 
viding Centurion perfor- 
mance to your customers. 

That's good news for 
your customers, as well, Be- 
cause Centurion’s molded 
antennas are built tough to 
handle rugged use, And 
because we test and 100 
percent tune every antenna 
before we ship. 

Take advantage of this 
Centurion breakthrough in 
broadbanding technology, 
Call us toll-free at 800- 


your inventory problems. =! a) 228-4563 for the name of 
And because you still can __VHE UHF our nearest distributor. 
136-162] 48-174 MHz 400-512 MH: 
Tor 


=— inc, Bin 


P.O, Box 82846, Lincoln, Nebraska 6850] 
Toll-Free Fax: 800-848-DUCK (3825) 
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ICs and at pin 8 on most 16-pin digital 
ICs. 

Tt is feasible to install the IC directly 
on top of another 14-pin IC by solder- 
ing pins 7 and I4 to the existing chip. 
Bend the remaining leads upward and 
attach the additional leads to them. Use 
small “wire wrap” wire of AWG. No. 
30 or similar size for the connections 
to other points from the inverter IC. 


After modifying the serial card, fabri- 
cate adapter cables to connect to each 
brand and model of radio to be pro- 
grammed. Manufactured cables cost 
$50 or more apiece, so it is worth mak- 
ing your own for $5 worth of materials 
and 15 minutes of labor. Refer to cach 
manufacturer’s literature and the dia- 
grams included within this article for the 
wiring details of some of the cables 


ST-25 MOBILECALL” 
VOICE ENCRYPTION MODULE 


(Actual Size) 


A DIGITALLY-CONTROLLED, HIGH SECURITY VOICE 
ENCRYPTION DEVICE WITH OVER 4 BILLION AVAILABLE 


CODEKEYS. 


¢ High Security — over 4 billion 


codekeys! 


* Miniature Size — measures only 
1.5°L x 0.85 "W x 0.25”H. 


* High Quality Audio — high quality, low 
distortion audio recovery in encrypted 


mode. 


¢ Fully Compatible — with nearly all 
radio systems. 


¢ Field Programmable — with low cost 
keypad programmer. 


¢ Low Cost — At last, an encryption 
device that costs less than your radio! 


FOR FULL FACTS, CALL TOLL FREE: (800) 227-0376 


23278 Bernhardt St., Hayward, CA 94545 
(415) 887-1950 © FAX (415) 887-4011 
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previously built and tested. 

Follow each manufacturer's instruc- 
tions for installing the software into the 
computer. The software should allow 
the programming information to be ad- 
dressed to either the COMI or COM2 
serial ports on the serial card, one of 
which you will have configured for the 
programming task. 

Connect the radio, attach the neces- 
sary cables, and you are ready to pro- 
gram. This programming capability es- 
pecially will be helpful if you need to 
reprogram a customer’s fleet in the field 
or if you have to equip a number of serv- 
ice technicians with similar hardware. 

Most of the equipment is neatly pack- 
aged in the computer. The rest of the 
equipment consists of the portable com- 
puter and adapter cables. along with the 
normal complement of two-way radio 
tools and test equipment. 


Cost comparison 

To reveal the difference between buy- 
ing factory programming equipment and 
making your own, list the different ra- 
dio products you service. Then calcu- 
late the factory cost for the software, the 
interface adapter and cables for each ra- 
dio, and total the list. 

If your list includes more than four 
models of radios. the factory cost may 
shock you. It may remind you of a simi- 
lar cost comparison from the days 
when, for $2.000 to $4,000, manufac- 
turers sold a briefcase containing no 
more than a miniature computer and a 
simple printer. 

Next, liberally estimate the costs for 
a few feet of shielded intercom cable 
{some call it data cable). a few 15-pin 
or 25-pin connectors and the special 
connector that attaches to the radio. Add 
the estimated value of your bench time. 
Be reasonable. Remember, this work is 
going to be done after hours, is it not? 

Even if you must buy the parts at re- 
tail, the cost advantage is significant, 
and the gap increases when you multi- 
ply the number of components required 
to outfit every field technician you want 
to equip. 

The manufacturer's software program 
is copyrighted, so you should purchase 
a legal copy for each technician you 
equip. The hardware can be fabricated 
in the shop at sufficient cost savings to 
make the overal] expenditures more 
reasonable. om 


FREEMAN ENGINEERING ASSOCIATES, INC. 


launches integrated paging and voice mailbox including 


* Analog and Digital Paging ¢ Networking with Trunk Concentration 
Fax Mailbox Capability * Redundant Voice Storage 
¢ Qutdial with Call Forwarding ¢ T-Span and Analog Trunk Compatibility 
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“Today... send your messages at warp speed!” 
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3100 Fifth Street, Metairie, Lovisiona 70002 
Office: (504) 831-7785, Fax: (504) 831-7859, Telex: 9102401822 


To find out more please call, write or fax! Your communication needs are important to us! 


RF amplifier deck boosts 
service monitor output 


Part 1—Changing the swamping resistor in a GE Mastr Executive I 
transceiver’s RF amplifier deck adapts the amplifier for use with low-level 
service monitor outputs. Outputs as high as 25W have been achieved. 


A 3000, 0.5W resistor, shown near the driver transistor, is all that Is required to modify 
the RF deck so it can amplify a service monitor signal in the milliwatt range to an out- 


put of tens of watts. 


RF from the service monitor is fed to the RF deck through high-grade, low-loss coaxial 
cable, Odd-integer multiples of quarter-wavelengths of coax must be avoided for max- 
imum performance. RF output is taken through the PA assembly’s filter. 


By David Ludvigson 


“Blast—I wish this service monitor 
had some power to it!” 

I do not know how often that phrase 
has echoed down CECO’s halls, but as 
a technician, I know that although we 
have accurate, synthesized test equip- 
ment, seldom does it have enough out- 
put power even [to access nearby 
repeaters. 

After repairing numerous Mastr Ex- 
ecutive II transceivers suffering from 
defective power amplifiers, it occurred 
to me that such a power amplifier would 
be a useful addition to any signal gener- 
ator. The transceiver’s power amplifier 
is relatively small, its layout is adequate 
for servicing, and its heat sink is suffi- 
cient for its 40W rating. 

Full output from Cushman and Mo- 
torola service monitors is not enough to 
drive the amplifier. Some time spent 
studying the GE LBI30061 service man- 
ual revealed that the amplifier’s 272 
base-to-ground swamping resistor is too 
small. Increasing the resistor R215 val- 
ue to 1002 brings the output level to 8W 
when the amplifier is driven by a Cush- 
man CE-4’s full output. Increasing R215 
to 3302 brings the output above 20W. 
To maintain RF stability, the resistance 
should not be increased any further. 

After the amplifier was tested by driv- 
ing it with the Cushman monitor, it was 
connected to a Motorola 2000-series 
generator. With a 1Vrms signal at the 
amplifier input, output reached 25W 
with a I4V source voltage and a 6A 
current. 


Ludyigson is a technician with CECO, Houston. 
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The KG110’s unique design enables you to create base/repeater systems with 
to choose the application you need (without unlimited applications. 
added costs for modifications). Why not make the KG110 an integral 

A Base Station. A Repeater. A “Hot part of your radio communications system? 
Stand-by.” Whatever you want to do with Call us today for more details on just how 


the KG110, we've already made it possible. versatile it can be. 
We put all of our technology to work for you 


A subsidiary of Kyodo Communications and Electronics, Tokyo, Japan. kyodo west 


Kyodo West, Inc. - P.O. Box 112728 + Pittsburgh, PA 15241 USA -(412) 281-7895 - (800) 535-2082 - FAX: (412) 221-9518 
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ws keep the output clean, especially when 
SERVICE driving the amplifier with older Cush- 
MONITOR * | man monitors, the output bandpass 
filters are left in place. RCA-to-SO 239 
adapters work well for carrying RF in 
and out of the amplifier deck. 


\ 29w OUTPUT 
fle ~ 


Hardware 

General Electric no longer makes the 
Executive I] RF deck, so scrounging 
may be necessary. It is better if the en- 
tire transceiver works, but the follow- 
ing steps take the experienced technician 
through the tune-up procedure neces- 
sary to build the “boot™ for a signal 
generator. 

A erystal oscillator, followed by a 
X36 multiplier deck, sets the Executive 
II's output frequency. For lack of the ac- 
tual test fixture for aligning these stages, 
a simple RF probe and voltmeter usually 
In this test setup, a Cushman CE-4 drives the amplifier deck directly. RF power output 4 adequate. Probe each stage’s collec- 
is indicated on the terminated wattmeter. tor as you tune the base for maximum 

RF as measured by the voltmeter. Most 

Several versions of this amplifier are and inductance values have been op- of the multiplier stage transistors have 
available for covering individual ranges timized for maximum output across a metal case connected to the collector, 
from 400MHz to 512MHz. Capacitance about 20MHz of the UHF band. To making it fairly simple to find a suita- 


MORE EMI/RFI an 
PROTECTION fl 2o0 


HIGHER PERFORMANCE 
Independent tests show Lindgren's double- 
electrically-isolated (DE!) design assures higher 
shielding effectiveness in low-frequency magnetic 
and high-frequency electric fields. 


MORE SHIELDING SYSTEM OPTIONS 
We offer a complete line of modular enclosures, 
cabinets, and custom rooms 

Shielding materials, in solid-sheet or screen, 
cover almost any shielding requirements. 

Our application engineers will help you design 
enclosures that meet your requirements for 
windows, filters for power and signal lines, wave 
guide feedthrus, and lights. 


Other options include RF connectors, fiber- SARE ABE EUeL ER EES Coe 
optics, special access panels, automatic doors, 
emergency exits, permanent ramps, and flush TO MEET SPECIFICATIONS BEFORE THEY'RE SHIPPED. 
floors with low-rise thresholds Call f inf ti d cat ; 
all us for more in ; 
EASY MODULAR ASSEMBLY 708 307 7000 ion and applications assistance 
Our patented resilient clamping system permits Zi ‘ 


easy assembly. Enclosures can be modified and 
relocated again and again without compromising 
performance LINDGREN 
Lindgren also designs and builds a variety of RE ENC 

shielding solutions for industrial, medical, military, = 400 High Grove Bivd 
and scientific applications, Glendale Heights, IL 60139 
Phone: 708/307-7200 

FAX: 708/307-7571 
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MAXON PUTS IT ALL TOGETHER...A TOTAL 
COMMITMENT TO COMMUNICATIONS! 


2 YEAR 
WARRANTY! 


The SP-2000 Series 


An exciting new 10 channel Synthesized 
Portable Radio from MAXON. Compact, rugged 
die-cast chassis with built-in features found in 
more expensive radios. Backed by a 2 year parts 
and labor factory warranty. 


Call MAXON today for an 


Authorized Dealer near you! 
1-800-821-7848 


“Maxon — A World of Communications” 


Product & Parts Inventory 


Repair 
and 
Technical 
Support 


Sales Support 


MAXON offers full sales and technical sup- 
port for a complete line of portables, mobiles, 
pagers and accessories from its headquarters 
in Kansas City, Missouri. 


maxon 


Maxon America, Inc. 

10828 NW Air World Drive 
Kansas City, MO 64153 
816/891-6320 FAX: 816/891-8815 
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SCHEMATIC DIAGRAM 
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Reprinted with permission of Ericsson GE Mobile Communications, Lynchburg, VA. 


ble test point. As you key the transmit- 
ter, align each successive stage for max- 
imum RF. 

By the time you reach the PA deck, 
there should be enough RF output to be 
detected by a monitor tuned to the oper- 
ating frequency. If the output reads 
about 25W to 40W, no further adjust- 
ment should be required. Disconnect 
the driver stage at the RCA jack, replace 
the 270 resistor with a 3302 resistor, 
and connect the working PA to the sig- 
nal generator. 


Defective RF deck 

Chances are, though, the RF deck 
will be defective. 

Troubleshooting the RF deck requires 
the RF probe and voltmeter combina- 
tion. Probe the collector of Q20I; it 
should give a fairly strong reading of the 
input signal. Q201 has a metal case that 
makes it easy to read the collector 
signal. 

Probe the base of Q202, and you wiil 
measure a drop in relative signal 
strength. The test point has a low input 
impedance that causes a drop in RF 
voltage. 

Measure the voltage at the Q202 col- 
lector. You should read a fairly strong 
signal. If not, switch to de readings and 
see whether the voltage regulator 
delivers at least 9V to Q202’s collector 
network. The failure of Q202, the volt- 
age regulator Q215 or both have ac- 
counted for most of the repairs made to 
date. Q203 and Q204 have been com- 
pletely reliable in a dozen or more re- 
pairs made to these decks. 


Replacing Q202 

If Q202 must be replaced, take care 
that the spring washer is placed between 
the body of the transistor and the heat 
sink case. Tightening the securing nut 
without the washer breaks the transis- 
tor body and short-circuits its internal 
leads. 

When the regulator-pass transistor 
Q215 fails, the trimpot R213 used to ad- 
just output power is subject to failure. 
Intermittent swiper contact seems to be 
the cause of R213 failures. 

Simple wear and tear of the RF decks 


Change resistor R15 to 3302 to raise the 
amplifier output above 20W. 


46 Mobile Radio Technology November 1991 


TATE OF THE ART ANTENNAS 


MAXRAD 
ANTENNAS... 


Maxrad builds a picture of quality and durability that 
carries throughout our long line of land mobile, 2-way 
cellular and data telemetry antennas for mobile, 
base station, and portable radio applications. 


From our chrome loading coils with stainless steel 
rods to our rugged and dependable Yagis. 


Maxrad paints a complete picture which includes... 


& % 4 


® Stainless steel hardware 

@ Elements are 3/8” solid bar 
mounted through boom for 
rugged construction 


VHF, UHF, 800 & 900 MHz 
All stainless steel hardware 
Factory assembled & tuned 


All models UPS 
shippable 


eee ¢ 


Maxrad VHF, UHF, 800 & 900 MHz Yagis are 
constructed of rugged 6061-T6 aluminum and are 
built according to the proven designs of NATIONAL 
BUREAU OF STANDARDS 688 technical note. The 
3/8 inch elements are bolted through each boom with 
stainless steel hardware for positive RF connections. 


All models except VHF are factory assembled and 
tuned to mid-band for ease of installation. Maxrad 
VHF Yagis are field tunable or, on request, can be 
tuned to your specific transmit frequency, Our heavy 


duty models are constructed with double wall booms ® 
throughout 

For superior corrosion resistance, low visibility and 

ice melting characteristics, Maxrad UHF, 800 & 900 


MHz are now offered in MAX BLACK. All Yagis are 


available with SO-239 or N female connectors. State of the Art Antennas 


2495 PAN AM BLVD. ® ELK GROVE, IL 60007 
1-800-323-9122 @ (708) 595-3933 @ FAX (708) 595-3951 # TECH (708) 595-3934 
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Reprinted with permission of Ericsson GE Mobile Communications, Lynchburg, VA. 


Use this reproduction of the parts layout plan as a guide to find resistor R15, which 
is highlighted in red. 


may be found. Dirt, mud and corrosion ing, wash it in circuit board cleaner 
are all too common. To clean the deck, (Flux-Off cleaner, for example), brush 
remove the circuit board from the hous- _ it down with a toothbrush and dry it off 


The ULTIMATE 
nosooy.ounosoor PROTECTION... 


b he quall 
aiclecathelansies of LEATHERSMITH’s cases Rich, ful I-grained 
for two-way radio equipment. leather cases for 


LEATHERSMITH's speciaily-developed, steer 
hide leather cases are expertly designed by Penn- the latest models 


sylvania craftsmen. in stock now! 


LEATHERSMITH’s cases feature durable, rust- : LOGO {MPRINTS 
proof nickie-plated snaps and fasteners. Quick . ™ IW CHOICE OF 
disconnect swivels are optional on all modets In ; i COLORS 
polished steet and sturdy molded nyton. meee 


Your cholce of covers Is Included Jn our iow,low 
prices. 


* Delivered on time ALL the time! “ 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 1-717-270-2912 


2001 Maple St. 
LEBANON, PA 17042 
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with a controlled airstream. The foil on 
some boards is dark with oxides and 
coated with corrosion. Diligent appli- 
cation of circuit board cleaner usually 
pays off. 


Technical considerations 

Once the RF PA deck is working, it 
is time to configure the connection to 
the signal generator. 

The deck cannot amplify low-level 
RF, so there is little need for an on-off 
switch. With Cushman generators, it is 
convenient simply to patch into the 
“high level” output jack and set the am- 
plifier’s RF power output to a suitable 
level using the signal generator’s varia- 
ble attenuator. 


Additional modifications 

Removing the combination amplifier 
and heat sink module from the Execu- 
tive II allows construction of a multi- 
deck, wideband PA assembly. RF input 
and output wiring can be done via re- 
mote relays as 13.8V is applied to each 
amplifier individually. 

A modification that may be valuable 
to many users involves the installation 
of a TR switch at the antenna jack. The 
TR switch is configured to allow an RF 
pre-amplifier to be used during 
reception. 

Inventive minds undoubtedly will find 
other possible refinements. 

As with any other amplifier, the Ex- 
ecutive II RF deck is capable of boost- 
ing only what is fed to its input. Speech 
modulation; continuous-tone coded 
squelch system (CTCSS) tones; dual- 
tone, multiple-frequency (DTMF) tones 
or whatever your test gear can generate 
still is available; but the use of the am- 
plifier extends your test gear's reach by 
several miles. 

Next: How to use the Executive H as 
a tunable UHF receiver. 
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CAPABILITI 


Now you can retain needed service monitor 
functions and perform cellular mobile tests 
as well, all with the FM/AM-1500. 


IFR offers an option to the popular FM/AM-1500 

for the testing of cellular mobile telephones. The 
FM/AM-1500 with options 08*, 09 and 10 will facilitate 
the testing of cellular mobile radios in a manual test 
mode as well as in a cell site simulation mode. 


Capabilities include: 
Manual command execution** 
Mobile and cell initiated call processing functions 
Hand-off simulation 
Automatic test 
in. Control unit test** 
/ best is \ Printer port. (For outputting status or test results to 
a line printer) 


: = i *Option 08 — Installed internally within FM/AM-1500 
**Per AMPS-May, 1983 specifications 


y/ (La IFR SYSTEMS, INC, 10200 West York Street / Wichita, Kansas 67215-8935 U.S.A, 
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NCMO modulated oscillator 
allows high-speed paging 


Boost paging system capacity by increasing the speed at which messages 
are transmitted. High-speed transmitters and pagers can eliminate the need 
to add a channel. Speeds in excess of 4,800 baud can be achieved. 


By Rafael Garcia 


The number of radiopager customers 
is growing so fast that large radio com- 


mon carriers (RCCs) are running out of 


capacity. Public demand for alphanu- 
meric paging goes unfulfilled in some 
areas because not enough airtime is 
available to carry the longer messages. 
(Alphanumeric messages include letters 
along with numbers to spell out written 
information.) 

RCCs with multiple transmitter sites 
face an enormous capital expense if they 


Garcia is president of Teletrol, Miami, He has ap- 
plied for a patent on the transmitter design de- 
scribed in this article. 


Abbreviations: 


DAC —digital-to-analog converter. 


FSK—frequency-shift keying. 


must add independent channels when all 
the airtime on their existing system is 
consumed. Adding an independent 
channel may require a minimum of one 
additional transmitter at each site and 
might require building new sites. 

Another solution is to increase the 
rate at which paging messages are sent. 
If more messages can be sent in a giv- 
en amount of airtime, system capacity 
is increased. 

Increasing the paging rate does not 
come without cost: New pagers or new 
transmitters or some combination may 
be required. 

Most digital pagers in the United 
States operate at 512 baud: some oper- 
ate at 1.200 baud. A company in Eng- 
land is said to be developing pagers that 


IEM— independent endpoint modulator. 


NCMO—numerically controlled, modulated oscillator. 


PLL—phase-locked loop. 


RCC—radio common carrier. At one time, RCCs included all FCC com- 
mon carrier mobile telephone and radiopaging licensees not affiliated with 
wireline telephone companies. Modern use of the term tends to refer only 
to common carrier radiopaging licensees (including wireline telco affili- 
ates) and to exclude cellular and other common carrier mobile telephone 


licensees, 


VCO—voltage-controlled oscillator. 


receive messages at 2,400 baud. 

These pager improvements promise 
RCCs a doubling and tripling of capac- 
ity, provided their transmitters function 
at the higher baud rates. Eventually, 
baud rates of 9,600 or more are possi- 
ble, although current bandwidth regu- 
lations do not permit such a high speed. 
For example, the European Radio Mes- 
sage System (ERMES) signaling system 
will operate at 6,250 baud. It is under 
development. Preliminary service is ex- 
pected to begin by the end of 1992. 

Transmitters capable of such high 
speeds have been difficult to build be- 
cause electronic components in com- 
mon use tend to distort high-speed pag- 
ing messages too much. A solution to 
the transmitter design problem has been 
found in the'use of a high-stability, nu- 
merically controlled, modulated oscil- 
lator (NCMO) together with frequency 
upconversion. 

This technology can be implemented 
in existing transmitters by installing a 
new exciter. The NCMO high-speed 
digital module ts designed to replace ex- 
isting analog-only (voice) and low- 
speed, 300-baud-to-1,200-baud digital 
exciters, 

Two factors affect this use of NCMO 
technology. 

First, numerically controlled oscilla- 
tors at present have a usable frequency 
response of less than 40MHz. They are 
not readily usable at paging transmitter 
frequencies in the IS0MHz, 450MHz 
and 900MHz bands. Thus, the NCMO 
output frequency must be raised to the 
desired frequency band. 

Frequency multipliers commonly are 
used to increase oscillator output fre- 
quency, but they have the drawback of 
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The Motorola R-2600 Communications System Analyzer. 


Comprehensive testing 
with a soft touch. 
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1 GHz Signal Generator 
Sweep Generator 

Duplex Offset Generator 
AC/DC Voltmeter 

See & Hear Spectrum Analyzer 
Audio Generators 
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VOLUME 


AF & RF Counters 
Off-the-Air Monitor Receiver 
SINAD Meter 

Terminated Wattmeter 
Signalling Simulator and 
Decoder 


Featuring: 30 Test Set-Up Memories; Built in Self Calibration; RS-232 
Remote Control; Operator Selectable Special Functions; Help Screens; 
and a Color Monitor Port. Call 1-800-543-9191, ext. 1001 
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Frequency Error Meter 
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Including NAMPS 


(MA) MOTOROLA 
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VOICE MULTIPLEXER 
CONVERTER 


VOICE INPUT 
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DATA INPUTS 


DIGITAL DATA OR ANALOG FM 


DIGITAL BASEBAND SIGNAL 
MODULATED SIGNAL 
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UPCONVERTER 


OSCILLATOR 


RF OUTPUT 


UPCONVERTER 


PLL 
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Figure 1. The paging transmitter includes a digital and analog modulator that handles frequency-shift keying (FSK) digital data, 


as well as analog information in the form of audio tones and voice. 


AT CELLULAR FREQUENCIES, YOU NEED 
BIRD 4308 ACCURACY AND CONVENIENCE 


In determining “a a VY Guaranteed ac- 
antenna system effi- 


i curacy: +5% of full 
‘W, 14s ‘ scale. 
, Y Four switch-selecta- 


ble power ranges: 1.5, 5, 15 
and 50 Watts. 

V Wideband, built-in cle- 

ment. covers 450 MHz — 960 MHz. 
VY Famous Bird QC “quick change" 

connectors (TNC female supplied). 
¥ Low insertion loss and VSWR for best 
accuracy, 


ciency at cellular fre- 


quencies, there simply 
can be no compromises 


with RF power measurement. 

For accuracy, simplicity, speed 

and portability ... nothing even 
comes close to the performance of 
the Bird 4308 THRULINE® mulli-range, 
by-directional RF Wattmeter. 


who else but 
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multiplying the deviation of an FM sig- 
nal, Distortion and noise introduced by 
conventional frequency multiplication 
limit the signal quality (signal-to-noise 
ratio) because of the initial low-level 
modulation deviation required. 

Another method, upconversion, uses 
a mixer and a local oscillator to boost 
the numerically controlled oscillator’s 
frequency to the desired output frequen- 
cy without affecting the deviation and 
with much less distortion. 

Second, modulating the numerically 
controlled oscillator allows the frequen- 


* cy to be modulated digitally. Synthesiz- 


ers are not involyed in the modulation 
process, so they do not affect the quali- 
ty of the output information (data). Syn- 
thesizers are microphonic. meaning 
vibration and other mechanical move- 
ment can modulate their output. Remov- 
ing them from the modulation process 
increases stability and reduces dis- 
tortion, 

Figure | above shows a block diagram 
of the paging transmitter. It includes a 
digital and analog modulator that han- 
dles frequency-shift keying (FSK) digi- 
tal data. as well as analog information 
in the form of audio tones and voice. It 
is capable of transmitting paging mes- 
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The RSP400 UHF Portable Radio. 
Presented in 1991 byRELM Communications, Inc. 


F JF 


| | : 
RSPSOOB RMURMV60B 25 RH256NB Utili-Com 


Pte) 
“ EVM 
Ty: RELM Communications, Inc./7707 Records Street /Indianapolis/IN 46226 /(317) 545-4281 R 


RSPAUO Clear shown is a special, one of a kind model and net available for purchase. 
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O) baseband converter. 
O VHF upconversion. 
O UHF upconversion. 
O reference frequency. 
O RF power amplifier. 


sages at speeds in excess of 4,800 baud 
in the ISOMHz, 450MHz and 900MHz 
bands, increasing by threefold the ca- 
pacity of many present systems. 

The circuitry can be described as 
forming eight basic blocks: 
‘Digital’ voice modulation 

Although voice modulation is analog. 
voice input to the transmitter is digitized 
for processing and then reconverted to 


O) modulation controller. 
QO RF modulator. 
O) tuning synthesizer. 


Now, a two-way line 
you can count on. 


Count on Mobile Mark to 
come up with this new, 
economical two-way antenna: 
shown with a black-chrome 
base and a 4 wave whip. 
Available for 140-950 MHz. 


All are engineered for 
outstanding performance, 
and backed by solid sales 
support and warranty. 


Count on Mobile Mark for 
continuing service long after 


It's just one dependable part 
of our new roof and body 
mount antenna line that 
includes UHF, VHF and 
Low band antennas. 


Quick Disconnect 
Mechanism lets the 
whip come off easily 


~~, 


Spring Loaded Center Contactor 
means quality reception that lasts 


COMMUNICATIONS ANTENNAS 
3900-B River Road, Schiller Park, IL 60176 800-648-2800 or 708-671-6690 


the sale, too. Our 43-year 
reputation for responsive 
service iS unequalled in the 
mobile communications 
industry. Call today. 


Neoprene O-Ring 
Seal effectively 

keeps moisture out 
of the connection. 
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analog form. 

Voice modulation Is zero-centered on 
the carrier. This means that when the 
transmitter is set for voice modulation, 
the carrier stays on the center of the 
channel until a voice waveform created 
by the numerically controlled, modulat- 
ed oscillator (NCMO) is present. Then 
the voice waveform frequency- 
modulates the carrier symmetrically 
around the channel center. Voice modu- 
lation distortion is less than 1% because 
of the digital process’ inherent linearity. 

Digitally implemented voice modula- 
tion can make overdeviation impossible. 
The analog-to-digital (A/D) converter 
produces an output consisting of num- 
bers between zero and a predetermined 
limit. These numbers represent all the 
available modulator input. When the nu- 
meric modulator is set to not overdevi- 
ate the transmitter with full-scale num- 
bers from the A/D converter, 
overdeviation is impossible. 


Data modulation 

Fully numeric data modulation has 
advantages. Without the use of phase- 
locked loops (PLLs), complex de resto- 
ration, switched multiple loops, skewed 
crystal references and other means to 
keep the carrier frequency accurate dur- 
ing modulation by asymmetrical data, 
waveforms are unnecessary. The numer- 
ic modulator keeps full station reference 
frequency accuracy at all times and at 
all output frequencies. 

Because the output signal accuracy is 
independent of all output modulated 
waveforms created by the NCMO, oth- 
er capabilities are realized. 

In particular, positive and negative 
carrier deviations are completely in- 
dependent of each other. Switches set 
the positive deviation from zero to SkHz 
with better than +10Hz resolution. An- 
other set of switches sets the negative 
frequency deviation over the same range 
and resolution. Digital controls allow 
frequency and modulation settings to be 
adjusted remotely. 


Endpoint modulator 

The independent endpoint modulator 
(I[EM) controls the rate at which the RF 
carrier output switches from one devi- 
ation endpoint to another. This control 
slows the deviation switching rate to 
reduce spectrum occupancy when 
necessary. At full speed, the IEM sup- 
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ports a rate much higher than 4,800 
baud with less than 8kHz of FSK 
deviation. 

The PLL-generated frequencies add 
to the final frequency range, so they are 
relatively independent of the modula- 
tion. What happens with one set of 
PLL-generated frequencies directly af- 
fects the output, but it has no effect on 
any of the other PLL-generated frequen- 


cies. This independence is a major rea- 
son why the transmitter can be digital- 
ly modulated at such a high baud rate 
on the VHF and UHF spectrum. 


Upconverters 

The PLL in the VHF and UHF up- 
converters are independent of any and 
all modulation developed by the RF 
modulator. The PLL is independent of 


OFF-LINE, AND THERE WHEN YOU NEED IT... 


FIRST TRUE BACKUP 
PREAMPLIFIER, 


TOWER MOUNTED PREAMPLIFIER/ 
RECEIVER MULTICOUPLER SYSTEMS 


US. Pat. # 4,565,972 
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RANGES FROM 
450 TO 960 MHz 
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® Optional tower preamp test system 
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MULTICOUPLER SYSTEMS + SIGNAL BOOSTER SYSTEMS 
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TX RX-SYSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
TELEPHONE 716-548-4700 FAX 716-549-4772 (24 HRS.) 
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the tuning synthesizer that sets the trans- 
mitter’s tuning resolution. 

Thus, the PLL can be independently 
optimized for low noise without com- 
promising the output tuning resolution 
requirements or linearity and bandwidth 
requirements for accurate modulation. 
The upconverting technique eliminates 
the undesirable noise and modulation 
(microphonics) usually associated with 
PLL devices and their voltage- 
controlled oscillators (VCOs). 

Transmitter output always is a direct 
multiple of the station clock oscillator 


The PLL is independent of 
the tuning synthesizer... 


reference. As a result, the transmitter 
design is completely locked to the sta- 
tion clock reference, which controls the 
station's long-term stability. The use of 
a single, high-stability clock oscillator 
for all modules ensures that there is no 
tendency for unrelated drift. 

The A/D voice converter takes the au- 
dio signal from a microphone or audio 
line connected at its input, amplifies it, 
digitizes it and synchronizes it to the sys- 
tem clock. The resulting output is fed 
to the multiplexer. 

Preset switches on the IEM indepen- 
dently control the FSK signal’s positive 
and negative deviation limits. IEM out- 
put combines with digitized voice from 
the voice converter. 

The data-voice selector determines 
whether the voice or the FSK signal is 
sent to the numerically controlled, 
modulated oscillator’s modulator port. 
At this point, a DAC is available to test 
the IEM. 

The NCMO converts the numeric 
modulation it receives from the mul- 
tiplexer and digitally synthesizes a 
properly modulated lowband RF signal. 
The DAC then converts the digitally 
modulated numeric signal to a modulat- 
ed RF signal in an analog form. The 
DAC waveform is low-pass filtered to 
remove all sampling mixing products. 
This modulated sine wave is upconvert- 
ed with the clock reference frequency 
and filtered again to yield the sum 
component. 


If you're looking for a high-quality mic with the features you need at a price you can afford. 
Shure has the answer. Three mics designed to fit the needs and budgets of practically any 
user and built tough to give you the reliability you've come to expect from Shure. 


The 885TT gives you an unbeatable 
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¢ Lithium battery keeps the programmed memory safe for years. 


The 590T, 
featuring a Shure amplified dynamic cartridge, is 
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Tailored frequency response provides optimum voice 
articulation while it discriminates against other 
sounds, The 590T is a workhorse designed to provide 
trouble-free service under the harshest conditions. 


All three 
mics are part of Shure’s patented ModuLink System 1. 
Modular cordsets allow these mics to plug instantly 
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with no hardwiring — making installations and cable 
replacement, literally, a snap. Replaceable cordsets also help 
reduce inventory and lower repair costs. 


At Shure commitment to quality is 
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The variable RF source synthesizer 
does not use a PLL. It is another nu- 
meric synthesizer operating from the 
station clock reference, using the nu- 
meric synthesis technique that provides 
fine resolution with no degradation in 
phase noise from the reference signal. 

Programmable switches set the tun- 
ing of the transmitter output signal over 
a predetermined range. This unmodu- 


lated RF signal is low-pass filtered and 
upconverted (mixed) with the clock ref- 
erence, filtered again and upconverted 
with the NCMO’s modulated signal to 
select the sum component. The result 
is a modulated signal between 25MHz 
and 26MHz. The baseband combiner 
provides an output signal that is proper- 
ly modulated and tunable over a preset 
bandwidth. 


The VHF upconverter block synthe- 
sizes a fixed WHF local oscillator using 
a PLL and upconverter. The upconvert- 
er combines the local oscillator signal 
with baseband signals to provide the RF 
output frequency in the IS0MHz-to- 
174MHz band. A bandpass filter con- 
ditions the VHF RF output somewhere 
between ISOMHz and 174MHz. 

A PLL forms the circuitry for the 


127MHz local oscillator. The VCO is a 
simple Colpitts oscillator, Output isola- 
tion is achieved with a wideband 
amplifier. 

The buffered VCO output is sufficient 
to drive a diode ring mixer to perform 
the upconversion, Mixing the VCO out- 
put with the RF baseband and bandpass 
filtering the sum component yields the 
desired output frequency. 

When the transmitter is configured to 
use the UHF frequency ranges of 
450MHz or 900MHz, an additional up- 
conversion circuit is used. This UHF 
upconverter circuit, in principle, is simi- 
lar to the circuit on the VHF upconver- 
sion module, 

The UHF upconversion block synthe- 
sizes a fixed, 302MHz local oscillator 
using a PLL and mixes the combined 
baseband with it to provide the final 
lransmitter output frequency for the 
450MHz-to-470MHz band. A fixed fre- 
quency of 779MHz is used for the 
931MHz-to-932MHz band. 


CUSTO 
DISGUI 
ANTEN 


STI-CO's two-way 
antennas are exact 
replicas of the AM/FM 
antennas supplied with 
your car—GM, Ford or 
Chrysler. 


Reference frequency 

The reference frequency block pro- 
vides for distribution of the 
10.000000M Hz high-stability station ref- 
erence to the entire transmitter. There 
are eight places where this reference is 
used, 

A buffered sine wave is distributed 
among the blocks. A square wave con- 
version is done internally at each mod- 
ule, as required, to avoid transmitting 
a wideband square wave within the 
transmitter, which otherwise might be 
radiated as spurious emissions. Wide- 
band square waves are generated and 
used only within enclosed modules 
where they are more easily controlled. 

The advantage of using a single, high- 
stability clock reference oscillator with 
a common frequency for all the mod- 
ules achieves simplicity and economi- 
cal design. 


Don't blow your cover— 
buy STI-CO. 


DISGUISE 
GUYS 


« 


INDUSTRIES, INC 
11 COBHAM DRIVE ORCHARD PARK, NY 14127-0656 


~» 


(716) 662-2680 FAX (716) 662-5150 


AR 
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Tough Enough To Join Our All Star Team! 


NEW 
Reduced 
Price 


92995 


The CT Systems Model 2100 Serv- 
ice Monitor is another in our front 
line of low cost heavy hitters. 


With an introductory price of only 
$3185, the Model 2100 is built to 
play in the same league as instru- 
ments costing thousands of dollars 
more. Its rugged and reliable capa- 
bilities make it error free in the field 
or on the bench. 


The Model 2100 is well equipped 
with standard features that allow it 
to tackle any job. Features like High 
Resolution Dual Digital Displays, 
FM Deviation Markers, Memory 
Storage and Recall, Built-In Fre- 
quency Counter and Off-The-Air 
Monitoring. 
Circle (48) on Fast Fact Card 


Regardless of where you need it, 
on the road or at home, the CT 
Systems Model 2100 Service Moni- 
tor is a winner. Give us a call at 
800-245-6356 and we'll let you 
know the score. 


WAVETEK 
5808 Churchman By-pass 
Indianapolis, IN 46203-6109 
317-787-5721 © 1-800-245-6356 
TELEX: 217124 
FAX: 317-788-4197 | 
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Canned messages help users 
to profit from alpha paging 


Canned messages help paging carriers to reduce airtime consumed by 
alphanumeric paging. Users send canned messages more easily, making 
alpha paging more practical and attractive to new customers. 


By Jim Marion and Rick Wilson 


Rapidly decreasing equipment prices 
and service fees for numeric paging 
motivate U.S. manufacturers and carri- 
ers to offer alphanumeric paging equip- 
ment and services to add value. The 
growth of alpha paging has been ham- 
pered by two fundamental problems: 
Message entry is difficult, and alpha 
messages Consume more airtime than 
numeric messages. 


Message entry 

Alphanumeric message entry requires 
an alpha dispatch service, a personal 
computer (PC) with alpha entry soft- 
ware or a dedicated alpha entry device. 


Marion is the manager of the Pager Engineering 
Department at NEC America’s Mobile Radio Di- 
vision in Richardson, TX. Wilson is the depart- 
ment supervisor. NEC manufactures the model 
R( )A4-10A/D Courier pager, which is the pager 
cited as an example in this article. 


Alphanumeric messages (messages con- 
taining letters and numbers) cannot be 
entered into a paging system computer 
terminal without the aid of a keyboard. 
Several methods are used to provide the 
keyboard: 

» Personal computer—The pager 
user’s PC may contain one of the many 
popular programs that allow PC com- 
munication with a paging terminal. 
Some of these programs are terminate- 
and-stay-resident (TSR) programs that 
may be recalled by pressing a hot key 
that causes the alpha paging program to 
pop up in the middle of normal PC 
operations, such as spreadsheet and 
word processing activities. The combi- 
nation makes it easy to enter alpha pag- 
ing messages in an office environment 
with a standard PC and modem. 

» Dispatcher—The alphanumeric 
dispatcher or operator listens to the mes- 
sage over the phone and keys in the mes- 
sage. Users prefer this method because 
it is easy for them, but the carrier must 


Numeric paging, an American phenomenon 


In the United States, 80% to 90% 
or more of the pagers sold are digital 
numeric display pagers. Pagers are be- 
coming increasingly popular among 
business and personal users alike. 

The percentage of numeric pager 
sales is not as high in many other 
countries. Numeric pagers are so pop- 
ular in the United States because high- 
quality telephone service is available 
almost everywhere in the country. The 
telephone system allows users to en- 
ter numeric paging messages, usually 


consisting of seven-to-l0-digit tele- 
phone numbers, easily via push-button 
telephones. Push-button telephones 
usually use dual-tone, multiple- 
frequency (DTMF or Touch-Tone) 
dialing. 

With DTMF dialing, sending a nu- 
meric page is no more difficult than 
making a telephone call. In some 
countries, DTMF dialing is not as per- 
vasive, making numeric message en- 
try as difficult as alphanumeric mes- 


sage entry. 


pay for labor and telephone lines. 

Some dispatcher systems record the 
oral messages in a voice mailbox. Data 
entry operators listen to the recordings 
and key in the messages. This method 
reduces the number of required phone 
lines, but it still requires labor. 

» Dedicated entry device—The dedi- 
cated alpha entry device is used where 
dispatching and PC access are unavail- 
able. The dedicated device is a small 
computer and modem designed express- 
ly for entering alpha messages. 

The dedicated device works well, but 
access to the dedicated device is more 
limited, compared to a standard DTMF 
telephone. 

Some hand-held entry devices im- 
prove access to a dedicated terminal 
during travel. The idea of a hand-held 
device has been accepted well because 
of the increasing popularity of palmtop 
computers. The difficulty of coupling 
modem tones acoustically to a telephone 
handset limits the use of the dedicated 
device. 

Other alpha entry methods have been 
proposed and attempted, such as enter- 
ing alpha messages with special key 
combinations on a standard DTMF key- 
pad, and voice recognition. Numeric 
entry is the easiest to use (with the pos- 
sible exception of dispatcher entry), so 
alphanumeric paging has experienced 
little growth. 


Airtime 

Alphanumeric paging requires almost 
twice the airtime as numeric paging. 
The difference is related to the length 
of the bit pattern used to represent each 
character. 

For numeric paging, it is necessary 
only to represent the digits 0 through 9 
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SMR Networking... 


Call Routing As You’ve Never Seen It Before: 


ith a Trident CR-355, affordable 
; cellular-like call routing is available 
for your LTR®* trunking system. It 
operates like any other DID adapter, 
with one important difference... 
Interconnect Networking! 


Efficient and Compatible: The CR-355 mates 
with a universal TNT-100 logic and interconnect 
controller that can be fitted to any manufacturer's 
LTR" trunking system. Its features are DID, Least 
Cost Routing, No Answer Transfer and a billing 
port to charge for those networked calls. 


Real Cellular-Like Roaming: When a mobile roams into 
another service area, by accessing dial tone the TNT-100 
will speak a friendly greeting message to welcome 
them onto the new system. All roaming information that 
takes place is transparent to the roamer. Any incoming 
call will now ring him in the new service area. 


Versatility: With 3 DID ports, 5 DOD ports, 5 repeater 
ports and many feature option packages, one CR-355 
allows flexibility to large and small system owners. 
The use of existing telco lines helps for cost efficiency 
PLUS the existing mobiles need not be modified to 
incorporate the networking. Networking between 
Johnson and Uniden sites is a reality. 


DID Trunks 
No Limits to Roam: There is no limit as to how far a 
customer can roam when almost everyone can 
afford a CR-355! 


The CR-355 gives you networking capability like 
you've never had before, together with compatibility, 
low cost and a user-friendly operating system. For 
more information, call 1-800-798-7881. 


~ at . = - = "ap ed ¥ z 5 
| f= ito -* di te . . a 
SS “Fee : ja 3 2 LP 
RS id a 6 ie eS Oe 
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— = Trident Micro Systems 
LTR* is aregistered trademark of EF. Johnson Co, a ; 10221 Ave,, Suite 103, Fountain Valley, CA 92708 
Photograph by Jay Brenner  F uy (800)798-7881 mj(714)549-5206 m FAX (714)549-2129 
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CANNED MESSAGE LIST 


** GENERAL USE ** 


EMERGENCY 

URGENT 

ROUTINE 

CANCEL THE LAST MESSAGE 
YOUR TRIP HAS BEEN CANCELLED 
MEETING SCHEDULED FOR 
MEETING RESCHEDULED FOR 
REQUEST GRANTED 

REQUEST DENIED 

CANCEL DELIVERY 

WILL MEET YOU AT 

I WILL BE DELAYED UNTIL 
WHAT TIME WILL YOU ARRIVE ? 
WILL ARRIVE SOON 


** MOBILE COMMUNICATION ** 


PAGE ME WITH TEL. NO. 

SWITCH ON MOBILE PHONE 
MOBILE PHONE HAS BEEN CALLED 
CALL MOBILE PHONE 


** CONSTRUCTION ** 


CALL JOB SITE 

REPORT TO JOB SITE 

STOP ALL WORK IMMEDIATELY 
CALL SUPERINTENDENT 


** REAL ESTATE ** 


CALL CLIENT 
APPLICATION APPROVED 
CALL TITLE OFFICE 
CONTRACT CANCELLED 


** MEDICAL ** 


REPORT TO SURGERY 
CALL ICU 

CALL EMERGENCY ROOM 
CALL LAB 

CALL NURSES STATION 


** HOUSEHOLD ** 


CALL HOME 
CALL BABYSITTER 


**HOTEL/RESTAURANT** 


REPORT TO RECEPTION 
HOTEL RECEPTION 

REPORT TO KITCHEN 
REPORT TO HOUSEKEBPING 
LOUNGE 

ROOM NUMBER 

FITNESS CENTER 
BALLROOM 


** MANUFACTURING ** 


CALL PRODUCTION CONTROL 
CALL WAREHOUSE 

PULL ORDER NO, 

HOLD ORDER NO, 


** OTHERS ** 


MOTORWAY CONGESTED BETWEEN 
JUNCTIONS 

THE FOLLOWING HAS BEEN 
CANCELLED 

EXCHANGE RATE AGAINST 
YOUR NEXT APPOINTMENT IS AT 
ASSISTANCE REQUIRED AT 
YOUR TRANSPORTATION IS 
DELEYED UNTIL 

THERE IS A BREAKDOWN AT 
PLEASE CALL 

PLEASE CALL THE OFFICE 
PLEASE PHONE HOME 
PLEASE PICK UP AT 

PLEASE RETURN TO 

PLEASE CONFIRM 

ARE YOU AVAILABLE 
PLEASE REPORT TO 

PLEASE CHECK 

URGENTLY CONTACT 

THIS IS A TEST MESSAGE 


Figure 1. Canned messages consist of a bank of preset alphanumeric messages per- 
manently stored in the pager’s electronic memory. 


and a few additional symbols, such as 
a dash (-). These requirements can be 
handled easily using four bits per char- 
acter, which allows 2+ or 16 different 
characters. 

Alphanumeric paging requires many 
additional characters, along with sym- 
bols to cover the upper and lower case 
alphabets and punctuation. The Ameri- 
can Standard Code for Information In- 
terchange (ASCII) seven-bit code is 
used, which allows 27 or 128 different 
characters. 

The difference between alphanumer- 
ic and numeric airtime requirements 
generally may be expressed in the ratio 
7/4 (seven bits + four bits) or 1.75. This 
ratio means that, on a per-character ba- 


sis, an alphanumeric character requires 
1.75 times the airtime as a numeric 
character, 

The calculation given above actually 
is an oversimplification. Carriers real- 
ize that alphanumerie pager users, in ad- 
dition to using more airtime per char- 
acter, tend to transmit more characters. 
A numeric page usually is seven to 10 
digits, a standard phone number plus 
area code, whereas the typical alphanu- 
meric message ranges from 30 to 40 
characters. 

Assuming @ user always sends mes- 
sages with an average length of 30 
characters, compared to an average nu- 
meric message length of 10 characters, 
the alpha-to-numerie airtime ratio is: 


(seven bits x 30 characters) + (four bits 
x 10 characters) = 1.75 x (30 + 10) 
=.§.25. 

Recognizing that many other factors 
affect system efficiency, at the very least 
it can be seen that alpha airtime use is 
a major concern. (Two other factors in- 
clude POCSAG frame assignment and 
batching conditions. ) 

With so many difficulties involved 
with alpha paging, it is no surprise that 
the alphanumeric market has grown 
slowly, Nonetheless, this is a market 
that must be tapped for carriers and 
manufacturers to remain profitable. 


Canned messages 

A successful approach to alphanumer- 
ic paging must address its inherent 
difficulties, entry and airtime. The use 
of canned messages overcomes those 
difficulties. 

Canned messages consist of a bank of 
preset alphanumeric messages perma- 
nently stored in the pager’s electronic 
memory. (See Figure | at the left.) 

The messages are retrieved from the 
pager’s electronic memory by sending 
a Wwo-digit numeric message to the pag- 
er, (See Figure 2 on page 64.) 

For example Figure | shows that the 
message “Report to surgery” could be 
sent to a doctor by sending the numeric 
code 56. The message is sent exactly the 
same way as any other numeric mes- 
sage. When the pager receives the digits 
56, it retrieves the message “Report to 
surgery” from its preset, canned mes- 
sage bank and displays it on the screen. 

> The airtime consumed not only is 
less than the airtime used for an alpha 
Message, it is considerably less than that 
used for a standard numeric page—two 
digits, compared to seven to 10 digits. 
In addition, the POCSAG numeric for- 
mat is used, requiring only four bits per 
digit. 

> The user enters the message the 
sume way as a standard numeric page, 
so the level of message entry difficulty 
is not increased. 

Some users might find it too difficult 
to use canned messages because they 
have to look up the number correspond- 
ing to the message they want to send, 
and they have to keep track of the num- 
bers. When numeric pager use patterns 
are studied, though, it is seen that this 
requirement is not a great concern to 
many users. 


a 
a A 
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29-11 PARSONS BLVD. FLUSHING, NEW YORK 11354 
IN U.S. & GEANADA CALL TOLL FREE (800) 221-0732 - IN 'N.YS. (718) 961-2103 
TELEX: 5106016795 Circle (50) on Fast Fact Card FAX: (718) 461-1978 


10:HOLD ORDER NO. 
201221002 


1. Customer takes phone off hook. 3. Terminal sends message to pager. 4. Pager receives and displays 
message. 
2. Customer enters message -- 
79201221002. (Additional informa- 
tion can be entered. Example: Tel. 
No. or order No.)* 


"Dashes usually are sent by press- 
ing the asterisk or star (*) button on 
the keypad. 


Figure 2. Canned messages are retrieved from the pager’s electronic memory by sending a two-digit numeric message to the pager. 
Most numeric pager users at one time and family. For instance, 91] may mean Some final concerns are system com- 
or another have used numeric codes “emergency” and 2 may mean “‘call _ patibility, personal canned messages and 


with special meanings attached when home.’ Thus, numeric-coded alpha pag- specific market usage. 
they send numeric messages to friends ing suits many users. When a simple message, such as “Re- 


It All Adds Up! 


Tomorrow's Technology with Today's Service. 


Offering Rush Delivery On These And VNeed it fast? Marketronics' huge 
Other Fine Telecommunications Products. inventory levels enable us to ship most 


4 items immediately. 
ANDREW 
Vv Need technical assistance? Our trained 
C) staff stands ready to assist you. 
Morand ili ; 
Larsen fintennas VFor Low factory prices and the best 
= ks service in the industry, call us! 
Se NEWALAR , 
Since 1976 Marketronics has been a leading U.S. supplier of 
a telecommunications equipment to the world. Call and discover the 
RFI mm difference. 
Gectronk Corporetion 


 €oded VN) 
Call our toll-free order line: @ Marketronics 
N 


— GCORPORAT I @ 
1 = 3 0 0 = 8 | 5 ™ 1 2 3 0) [3] VISA-| — The Telecommunications Product Specialists 


A STOCKING DISTRIBUTOR OF TWO WAY RADIO EQUIPMENT, ANTENNA SYSTEMS, CABLE CONNECTORS, POWER SYSTEMS & ELECTRONIC TEST EQUIPMENT 
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When you buy an STS custom console, you're 


getting premium quality at modular prices. 


We begin with welded tubular steel framework for 
maximum strength and durability. The entire frame 
is protected with a tough, baked-on epoxy coating, 
ensuring that each furniture product will keep its 


good looks through years of service. 


Using CAD technology, our designers create facility 
plans that make optimal use of available floor space. 
Correct ergonomics for each application are 
carefully considered. Finishes include top-quality 


laminates and hand-selected hardwood trims. 


Sch 


CHASSIS. 


Choose from a wide range of colors for coordinating 
counter tops, top, rear and side panels with existing 
or planned decor. Hand-crafted workmanship with 
extra attention to detail guarantees quality in 


appearance and fabrication. 


From single-bay consoles to elaborate control and 
dispatch centers, STS offers you the best value in 
the industry. So, before you make any furniture 


decisions, come to STS. Call or write today for 


Ay Ty 


& 

Skaggs Telecommunications Service, Inc. 
5290 South Main, Murray, Utah 84107 
(801) 261-4400, Fax: (801) 261-1580 

Toll Free: 800-879-1787 


more information. 
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port to surgery,” is sent, system com- 
patibility is not an issue. 

When a message and a telephone 
number are combined, such as message 
44 from Figure |, “Page me with tele- 
phone No.,” the person sending the 
message must enter a telephone num- 
ber in addition to the canned message 
code. For phone number messages such 
as these, a method must be used to iden- 
tify which part of the numeric message 
is the message code and which is the tel- 
ephone number to be displayed. 

The message code and telephone 
number are separated by sending two 
dashes before the message code, fol- 
lowed by the phone number. In many 
paging terminals, the dash (-) may be 
entered by pressing the asterisk or star 
(*) key on a standard DTMF telephone 
keypad. 

To send the message 44 along with a 
phone number, the caller enters 
**44NNN-XXXX, where N and X rep- 
resent digits in a standard seven-digit tel- 
ephone number. When it receives this 
message, the pager displays PAGE ME 


WITH TEL, NO. NNN-XXXNX. 

Some paging terminals may be capa- 
ble of the ** signaling format for in- 
cluding phone numbers at the ends of 
messages, Others may lack this capabil- 
ity. Therefore, messages that require 
phone numbers and messages that do 
not have been included in the message 
bank, allowing the canned message fea- 
ture to be compatible with many exist- 
ing paging systems. 

In addition to the bank of 63 preset 
canned messages, the pager may be pro- 
grammed with 10 additional messages. 
Although the message bank is compre- 
hensive in its message coverage. all pos- 
sible alpha messages never can be cov- 
ered, The programmable messages 
allow the user to tailor messages for spe- 
cific situations. 

Alphanumeric pagers are used in 
many different industries for improving 
mobile communications efficiency. Un- 
like the numeric pager, a full and com- 
plete message can be delivered that, in 
many cases, does not require a return 
call. 


GO BEYOND EXTENDED LOCAL 
CONTROL, WITH LTRe REMOTES 


TRUE TWO WIRE REMOTE CONTROL 
FOR YOUR LTReSYSTEM 


The CPI TSR Series Remotes give you TOTAL control of your E.F, Johnson 8600 - series 


trunked radio over a single two wire voice grade pair. 


No more distance limitations or 


multiconductor installations. CPI's TSR remotes give you up to 75 remote dispatch points that 
canbe in house, across town, or across the country, each displaying the LTR® control stations 
selected system and group as well as scan enable/disable function, aux. function, ledindicators 
or call, aux, and PTT, and intercom capability between parallel remotes. So why buy a 
LIMITED multiconductor extended local when you can have an UNLIMITED two wire remote? 
LTR is a registered trade mark of the E.F. Johnson Co. 


Bringing you the CUTTING edge... FIRST! 


1186 COMMERCE DA. RICHARDSON, TX 75081 


1(214)437-5320 1(800)B869-912B 
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The message bank is divided into 
several short lists of messages that 
directly pertain to common alphanumer- 
ic paging users. Groups include medi- 
cal, construction, real estate, general of- 
fice and others. These lists serve 


...carriers have the 
opportunity to enhance 
their services without 
making life difficult for 
users... 


industries or market segments of alpha 
users. 

Although the canned message bank 
was designed primarily to enhance nu- 
meric paging capability, it has appli- 
cations for reducing airtime require- 
ments in an alphanumeric dispatching 
environment. 

Alphanumeric usage is available be- 
cause the pager may be programmed to 
respond to coded messages, such as 
--44, that are transmitted using the 
POCSAG seven-bit alphanumeric for- 
mat. This method allows a user or dis- 
patcher to add an alphanumeric message 
to the end of the canned message. For 
example, the message PAGE ME WITH TEL. 
NO. WHEN YOU GET A CHANCE could be 
transmitted to the pager using the fol- 
lowing sequence: --44WHEN YOU GET A 
CHANCE. 

In this case a canned message was 
received, but only approximately half of 
the message was transmitted. Using this 
alphanumeric format provides a meth- 
od for airtime reduction, but the alpha 
entry difficulty remains. 

Canned message paging can reduce 
airtime requirements significantly and 
simplify the process greatly for the typi- 
cal numeric pager to send alphanumer- 
ic messages. Through this new alphanu- 
meric paging method, carriers have the 
opportunity to enhance their service 
offerings without making life difficult 
for users and without scriously affect- 
ing their airtime resources. 

2 


FINALLY...A “Real World” Pager! 


The Paging Industry asked 

us to design and manufacture 
a pager that answers the 
demands of “real world” users. 


WE ANSWERED WITH — 
maxpage! 
* FREQUENCY — Choose between 
VHE, UHF or 900 MHz 
* POCSAG Numeric Display 
* SENSITIVITY — Superior 
“Receive” sensitivity and “Decode” 
reliability 
* VIBRATION — A standard feature 
* MULTIPLE MEMORY STORAGE — 
8 Numeric data memories 
* DURABILITY — Housed ina tough, 
LEXAN?® case 
* PRICE — Maxon Affordable! 
* QUICK CHANGE CASE — Low 
cost refurbishing kits 


With a Maxon commitment to quality and service backing maxpage 
we consider this our best pager yet! 
Call today and ask for maxpage. — 


2 \ ~ Set 
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Maxon will continue its ae Movie = Vf re A, 
commitment to after-sale service ¢ on ; % a Singapore \® fren. 
and support through the i. / is oS 
American Headquarters in |} \ cu Y itlen ‘ 
Kansas City, Missouri. ..as well } iA a: ; 
as our international offices. .. ” : —, 
for decades to come. 2 


Maxon remains a world-wide leader in md xon 
the design and manufacture of 
professional communications equipment. 
MAXON AMERICA, INC. 
10828 NW AIR WORLD DRIVE 
KANSAS CITY, MO 64153 
(816) 891-6320 
FAX (816) 891-8815 
LEXAN’ is a registered tradename of General Electric Company TLX 153252506 MAXONKC 
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Gross receives Avante Garde award from IEEE Vehicular Technology Society 


The Institute of Electrical and Elec- 
tronics Engineers’ Vehicular Technolo- 
gy Socicty (VTS) gave its Avante Garde 
award to Al Gross on May 21. The 
award is bestowed for pioneering 
leadership and continuing contributions 
in promoting new technology in the 
field of vehicular communications and 
electronics. 

Gross, known as the 
Citizens and Personal radio,” developed 
a compact hand-held transceiver that 
was the first 460MHz equipment to re- 
ceive FCC type approval in March 1948, 
At the IRE convention in New York 
City, the FCC chairman announced the 
type approval, To achieve the required 
frequency stability, Gross used silver 
circuit traces on a ceramic substrate, a 
forerunner of modern integrated circuit 
chip composition. The approved units 
were an outgrowth of the hand-held 
UHF transceivers he developed and that 
were used for clandestine service dur- 
ing World War II. 


“father of 


Al Gross speaks to an audience at the IEEE 
Vehicular Technology Conference. 


At the VTS conference, Gross dis- 
played hand-held transceivers he devel- 
oped in the late °30s, “40s and ‘50s, as 
well as the first selective radiopaging 
system, 

Among the equipment on display 
were the prototype 300MHz hand-held 


transceivers he built in 1938. Magazine 
publicity of his experiments in Ohio be- 
came known to the War Department’s 
Office of Strategic Services. Gross was 
called upon to build an air-to-ground 
communications system using his trans- 
ceivers. His association with FCC com- 
missioners and the commission's chief 
engineer during the war years led to the 
creation of the 460MHz-to-470MHz 
Citizens Radio communications service 
allocation in 1946. Eight channels of the 
original IOMHz-wide UHF Citizens 
Band allocation remain as the renamed 
General Mobile Radio Service. 
Gross’ continuing work has included 
research and development for missles 
and satellite applications, including 
electromagnetic compatibility, interfer- 
ence and susceptibility control for the 
military and industry. He is an electri- 
cal engineer with the Space Data Divi- 
sion of Orbital Sciences, Chandler, AZ. 
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Bomar answers the call for excellence with high performance 
crystals designed for today's pagers. Our crystals are built to 
precise specs for totally clean, trouble-free reception, and won't 
drift.001 per cent in one year. We guarantee il. We also guarantee 
Bomar Crystals will outlive the pager. Check us out. 


201 Blackford Avenue « Middlesex, NJ 08846 


Call Toll-Free 


1-800-526-3935 
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Fax Toll-Free 


1-800-777-2197 


Typical rejection: 


°ID aver voice inhibit" 
«Low power option 
*Modular design 


TTL levels 
*Size: 2.7 x 2.6x 0.7" 


ID-2B Wired/Tested $99.95 


GLB ELECTRONICS, INC. 


151 Commerce Pkwy., Buffalo, NY 14224 
716-675-6740 


HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod, and desense 
problems in repeater systems. 


#40 to 1000 Mhz tuned to your frequency 
*5 large helical resonators 

«Very high rejection 

*Low noise—high overload resistance 
*8 db gain—ultimate rejection )80 db 
*GaAs fet option (above 200 Mhz) 

*Cast aluminum enclosure 

*N, BNC, and SO239 connector options 


+600Khz @ 145 Mhz: 28db 
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs) 
+ 5 Mhz @ 450 Mhz: 50db (60db GaAs) 


+20 Mhz @ 800 Mhz: 65db 
+20 Mhz @ 950 Mhz: 70db 


*Up to 8 EPROM programmed messages 
*Adjustable audio, speed & interval timer 


«Message selection via binary input— 


The ID-2B provides required station identification without troublesome 
diode programming. The '‘ID aver voice inhibit" circuitry allows for cour- 
teous operation by not allowing an ID until the next squelch closing. 


ID-2B-LP Low Power $109.95 
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COMPATIBILITY, RELIABILITY 


RTS-100 Rural Telephone System 


Prowler Teenhae Service To Remote Areas 
Over A Duplex Radio Channel 
RFX-1400 Radio FAX Interface 


Send FAX Messages From Radio To Radio 
Over a Simplex Radio Channel 
VCS-2100 Simplex Interconnect 


The Most Feature Packed Simplex Interconnect 
Available 

VCS-2110 Low Cost Simplex Interconnect 

Ni 

For Use When The Sophistication Of The VCS- 
2100 Is Not Needed * Operates The Same AS 
The 2100 

FDI-2200 Full or Half Duplex Interconnect 


A Full Featured Duplex Interconnect For 
Systems Requiring No Call Accounting Features 


AFX-3200 Automatic FX Line Selector 


Automatic Call Routing Based ‘On The First 
Three Digits Dialed * Supports Feature Group B 


PR- A. 00 Fivone Remote 


a c== 


Dial-up Seenior . > flows Access To A Radio 
System From Any Telephone 


SR-71 10 Simplex Repeater 


Converts Any Simplex Transceiver Into A 
Simplex Store And Forward Repeater 


MD-7300 Mobile Decoder 


Tha Mobile — Machine * With Caller 
Identification 


zy 
Me INTERCONNET 
fm SPECIALISTS INC. 


Arty t 
=. Droptahtay 


ISI offers a complete line of 
Interconnect products that out 
last and out perform--- 


You take your line of products 
very seriously when your middle 
name is Specialists. They have 
to perform to the standards and 
have the reliability of some of the 
finest radio systems ever 
developed, and priced for 
profitability. With all this line has 
to offer -- on your next job -- 
come on over to the FIRST name 
in Interconnect and have the 
Specialists on your side. 


DDS-8100 Digital Dispatch System 

Speed And Accuracy Using Existing Radio And 
Computer Equipment On SMR And 
Conventional Systems 


17S pos-aion arta. Oseaicn system | 
SS eee TIME _ 


rr NLITY, & 
MERS LIKE SPEED AND ters OF ® 
hae is DDS-8100 DIGITAL DISPATCH SY; 


Phone (407) 332-0533 ¢ Toll Free 800-633-3750 


1215 N. CR 427 © Suite 105 « Longwood, Florida 32750 
FAX NO. (407) 332-4912 
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News 


Motorola, Fleet Call plan 


Digital radio communications equip- 
ment manufactured by Motorola, 
Schaumburg, IL, will form the back- 
bone of radio communications networks 
to be constructed beginning in 1993. 
Fleet Call, a specialized mobile radio 
(SMR) system operator based in Ruther- 
ford, NJ, will be among the first to use 
the new equipment. Motorola is the 
largest owner and operator of SMR sys- 
tems, and Fleet Call is the second- 
largest. 

Current SMR systems use analog fre- 
quency modulation (FM) technology, al- 
most always with high-powered base 
transmitters connected to antennas at 


digital rollout in 1993 


high elevations. Dubbed “Motorola In- 
tegrated Radio System™ (MIRS). Moto- 
rola’s new technology uses multiplexed 
digital linear modulation. 

Time-division multiplexing. as imple- 
mented in the new system, allows six in- 
dividual communications to take place 
over the same radio channel. 

The system is digital because it con- 
verts analog signals to binary codes. For 
example, voices are converted to a se- 
ries of digits—ones and zerocs—prior to 
transmitting them via radio. The con- 
version allows information to be trans- 
mitted faster, a requirement for success- 
ful time-division multiplexing. 


toss TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 
150-450-800 MHz 


DUPLEXERS and CAVITY FILTERS, 


including our patented B, B, CIRCUIT * 
FILTERS, for all bands within the frequency 
range of 30 to 960 MHz. Investigate this 
complete line of high performance products. 


CALL 
817/848-4435 


=i 
WACOM | oo. soca 
PRODUCTS, INC. | waco, Texas 76702 + 817/848-4435 
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Securitron Model 813A 


Now there is a compact, affordable Morse code identifier that's 
perfect for Common Carrier, Maritime, Aviation, Land and Amateur 


radio identification. Introducing the Securitron Model 813A. 
The Model 813A features multi-mode operation, field replaceable 
memory, adjustable audio and programmable code speed, tone 


and repeat interval ... all in a rugged miniaturized design. For 
complete details on the Model 813A, contact Securitron today. 


(408) 263-6434 . 
Securitron Company « P.O, Box 32145, San Jose, Califé 


Circle (59) on Fast Fact Card 


Mobile Radio Technology November 1991 


Linear modulation. also referred to as 
amplitude modulation (AM), helps to 
confine the transmitted signals to the 
bandwidth specified by the FCC rules 
for SMR operations. 


Channel reuse 

Fleet Call plans to convert its systems 
to use low-powered base station trans- 
milters connected to antennas at low ele- 
vations, This configuration allows the 
same radio channel to be used in differ- 
ent parts of a metropolitan area or re- 
gion. The combination of MIRS and 
low transmitter power and antennas is 
expected to boost capacity on the com- 
pany’s systems by a factor of 15. 

Under terms of a conditional agree- 
ment between the companies, Motoro- 
la will sell Fleet Call system equipment 
and finance at least a portion of the pur- 
chases. Altogether, Fleet Call is expect- 
ed to spend between $700 million and 
$1 billion to install the new systems in 
its six target markets: Los Angeles. San 
Francisco, New York. Chicago, Dallas 
and Houston. 


Construction plans 

Motorola will construct digital sys- 
tems on its own SMR channels in at 
least 50 top markets by 1993, The com- 
pany intends to offer the technology to 
other SMR operators on a nationwide 
basis, too, 

Implementation can be gradual in sit- 
uations where a complete changeover is 
impractical. One channel of a trunked 
SMR can be converted, multiplying that 
channel's capacity by six times. Mcan- 
while, the remaining channels operate 
with analog FM as before. 


ARE YOU WAITING FOR YOUR 


MULE 

TO DIE 
BEFORE 
YOU 

BUY A 
TRACTOR? 


Your paging terminal is the heart of 
your system. You depend on it. Your users 
depend on it. The success of your 
organization, and your very livelihood, may 
depend on it. 


Unfortunately, some paging terminals 
are not all that dependable. The older 
they get, the harder they are to support. 
Upgrades become more difficult. Repairs get 
increasingly expensive. Then one day you 
learn that help is no longer available. That's 
when you realize your system is running on 
borrowed time. 


Zetron, Inc. 12335 134th Ct. N 


Redmond WA 98052 
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With Zetron, it's different. Our paging 
terminals are designed for easy upgrades and 
long-term support. The first terminal we sold, 
years ago, we still support today. And the 
terminal you buy from us today, we will support 
for years to come. 


The 2000 Series is Zetron's line of deluxe 
paging terminals. Our software-intensive design 
and modular architecture make it supremely 
supportable and upgradeable. The 2000 Series 
offers sophisticated features such as voice storage, 
integrated voice messaging, alphanumeric paging, 
TNPP networking, and call steering - 
with capacities of up to 38 trunk 
inputs, 20,000 subscribers, and 20 
hours of voice storage. You can add 
these options when you buy your 
terminal, or you can add them later. 
Much, much later. 


Maybe it's time to put that old 
mule out to pasture. Call today for 
a free 2000 Series System Planner, 
Call before it's too late. 


ZETRON 


Phone: (206) 820-6363 Fax: (206) 820-7031 


Try the Antenex brand of 3dB 800/900MHz Anten- 
nas available in bright or black chrome finish. Our 
new restyled base and polished ferrule design will 
please the most demanding user, at a price that’s 


ri 
F 
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Land mobile interference complaints are increasing 


Chicago's FCC Field Operations Bu- 
reau office answers 500 to 600 tele- 
phone calls per week, according to 
engincer-in-charge Philip Bradford. 
“Much of our time is spent resolving in- 
terference complaints about TV recep- 
tion and telephone communications.” he 
explained. ‘Complaints involving land 
mobile radio communications are a 
close second because of the prolifera- 
tion of transmitters on the shared fre- 
quencies.” 

Land mobile interference complaints 
are rising, and Bradford said conditional 
licensing may be contributing to the in- 
crease. Conditional licensing allows 
license applicants to begin operations 
when frequency coordination is com- 
plete and before the license document 
is issued. Hearing the new, condition- 
ally licensed station for the first time, 
others on the channel may mistake the 
new station for an unlicensed operation 
and complain about it. 

A second cause is a general misun- 


derstanding among radio uscrs on 
shared frequencies: Many believe chan- 
nel assignments are exclusive or private. 
“Sometimes the complaint is: ‘We hear 
someone on our frequency,“ he said. 
“We tell them the frequency is not pri- 
vate, A radio equipment salesman may 
have told them about ‘Private Line. 
Sometimes people take it literally to 
mean no one else is supposed to be on 
the frequency.” 

Private Line is a Motorola trademark 
for continuous-tone controlled squelch 
system (CTCSS) circuitry, Many man- 
ufacturers offer such a feature. CTCSS 
helps to quiet the radio when others use 
the channel, but it does not prevent in- 
terference. Moreover, many mobile ra- 
dios bypass the circuit when the micro- 
phone is lifted. This function helps the 
user to monitor before transmitting and 
to avoid causing interference. When 
someone is using the channel, others 
must wait. Some new users are sur- 
prised to hear other voices on the radio 


Philip Bradford: ‘Complaints involving land 
mobile radio communications are a close 
second [to TV and telephone interference 
complaints] because of the proliferation of 
transmitters on the shared frequencies,’ 


when they lift the microphone to make 
a call. 

“Once we explain how these channels 
are allocated and set up, then we start 
working with whatever the problem is,” 
Bradford said. 


3dB 800/900MHz Antenna 


ght for the most demanding dealer! 


EATURES 


800MHz cellular/trunking field tuneable, and 
900MHz models 

Stainless steel whip 

Triple plated and polished brass ferrule in 
bright or black chrome. 

Solid high temperature ABS mounting body, 
Available in bulk packs 

Manufactured with pride in the U.S.A. 


Call the factory or your local ANTENEX 


d 


istributor for information on our entire line 


of Antenex products. 


6 


72 


Antener 
HFM BOUNS 
The lowusty Slandaid Jiatl Got Bestar! 


ANTENEX 
~__SIGNAL PROPAGATION SYSTEMS 


15 C Wheat Lane * Wood Dale, IL 60191 
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Chrome 


CALL TOLL-FREE 
800-323-3757 
OR FAX 
1-708-616-1118 


$10.37 


Black 
12.48 


CALL TOLL FREE 


M 


OnThe 
ne 


“aa | And rock-solid, 

Bomar builds crystals 

to precise specs for 

clean, drift-free reception, Our high- 
performance crystals won't drift 
.001% in one year. We guarantee it. 
We also guarantee our crystals will 
outlive the radio or pager, Bomar 
Crystals are consistently on the 
money. Check us out, 


20] Blackford Avenue 
Middlesex. N.J. 08846 


TOLL FREE FAX: 
1-800-777-2197 


1-800-526-393 
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*Evaluation sample price 
reflects 20% discount off single 
piece dealer price. Limited time 
offer. 1 piece each model per 
customer. 


To Order Call Toll Free: 1-800-MIDIAN’S 
Corporate Headquarters: (602) 884-7981 FAX: (602) 884-0422 
East Coast Sales Office: (407) 578-1229 FAX: (407) 291-9081 World Leader in Innovative Communications Technology 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 


Circle (63) on Fast Fact Card 


Regulating technology 


Interference complaints 


These are the most common reasons for co-channel mobile radio interference 


complaints at the FCC Chicago office: 


O Users misunderstand the meaning of Private Line tone-controlled squelch: 
They mistakenly believe they have an exclusive channel and complain about 


other stations they hear. 


Users misunderstand the nature of shared channels: They are suspicious of 
new licensees assigned to the same channel and report them as unlicensed 


operators. 


Users do not monitor before transmitting, and others report the interference 


that results. 


Users lose patience and transmit before another operator is finished with a 
call, Sometimes this behavior causes animosity and a spiral of retaliatory in- 


terference that is difficult to resolve. 


“For example, when a new licensee 
Starts using a shared channel, especial- 
ly in a crowded environment such as 
Chicago, other users may call us to say 
there is an unlicensed station on the 
channel. We ask for enough information 
to identify the new licensee so we can 


investigate with the database. The best 
information is a call sign, but we use 
telephone numbers, names and loca- 
tions, too.” 

Next, the FCC office staff telephones 
the National Association of Business 
and Educational Radio (NABER). “We 


HAEWA ENGINEERS “TWO-WAY” SATISFACTION 


"4 i 
’ 
£ Re vs Ga 


Unsurpassed German Engineering. Over thirty 
years radio communications experience in 11 
countries, On-the-spot dealer support when you 


need it most. ,., That's how HAEWA defines 
“two-way” satisfaction, Add to that HAEWa's: 
* Iron-clad factory backed 2 year warranty 
* Immediate shipment from stock 
and you have savings and dependability that 
translates in any language! 


HAEWA tawa 


CORPORATION 


Atlanta, GA * 404-921-3272 
(FAX) * 404-921-2896 


World-Class quality comes bome. 
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ask, ‘Have you coordinated for this 
company?’ NABER is very much a part 
of the process because 90% of the ap- 
plications requiring coordination go 
through NABER before reaching the 
commission.” 

Usually, Bradford said. NABER con- 
firms the new user applied for a license 
and gives his office the new user’s 
name, address and phone number. “We 
call the complainant and confirm that 
the new user is licensed. Then we call 
the new licensee and explain how to op- 
crate the radios. The new licensee may 
not know that operators must listen be- 
fore they transmit.” 

Base stations may not be designed the 
same way, so the dispatcher has to press 
the MoNnrtoR button before keying the 
microphone. “Sometimes that proce- 
dure is better known in theory than in 
practice,” Bradford said. 

Impatience plays a role. “Ifa mobile 
operator who wants to make a call 
monitors and hears someone pause brie- 
fly during an exchange of transmissions, 
he may say to himself, ‘I’ve been stand- 
ing by long enough, I've got to talk, 
When you listen to a crowded channel, 
you can almost hear the impatience. 
That guy is ready to go. He thinks the 
other guy has been on there too long— 
even though it may have been only 30 
seconds.” 


FCC fines radio service 
for aiding, abetting 


In an action stemming from a com- 
plaint from a two-way radio licensee. 
the FCC Field Operations Bureau 
(FOB) has fined a radio service com- 
pany $1,000. 

Questar Radio, Denver, paid the fine 
without comment after receiving a No- 
tice of Apparent Liability from Robert 
D. Weller, the engincer-in-charge at the 
FOB’s Denver office. Questar was 
charged with “inciting, aiding and abet- 
ting the wilful and repeated violation of 
Section 301 of the Communications 
Act,” the notice reads. Section 30] ex- 
presses the government's requirement 
that radio transmitters be licensed. 

According to the FCC, Questar in- 
stalled radio equipment on behalf of its 
customer, C.R. Anderson Construction, 
Denver, for use on a community repeat- 


“FASTRAPS” TRAPS/FILTERS 
Ship FAST! . of FOR PAY-TV 
Many — NETWORK SECURITY 
NEXT Day! INTERFERENCE 
For: CATV, SMATV, Lodging, 


7/8" Diameter In-House TV And LAN 
75 Ohms: F Conn. 


Trapping Handbook & Catalog FASTRAP/90 
details a balanced line of over 100 different job 
engineered traps and filters to articulate any pay-TV | | |, 
scheme - in current use, or yet to be dreamed up! 

Negative Pay-TV Traps for both VHF (Even 
Hyperband!} and Exclusive VHF channels, US, 

European and Japanese channels, single and i 9 eee Ee ee ee 
multiple channels, sound traps, combo sound and SKMTAVH Channel'14-21 Trap SKMI-7/13 Channel 7-13 Trap 
video traps. f"="F sauna 

Positive decoding traps and Encoders ee | ti tq hind 
Single and Multiple channels. | Paging |! ‘Channel ws 

Tiering Traps To Suppress: Low or High band, |. — i oa oh 
FM, Midband, Super | 

Interference Traps - Off Air/System: Ham, 
Paging, Pilot Carrier, Aeroband, FM, TV. wanntittl i 

Subscriber Multi-Channel Networks: 
“Broadcast Tier”, MDU hook-ups, etc 

Tunable Notches 30-900 MHz 

Pole Mounting Single Channel Bandpass 


Need Traps - Of ANY Kind - NOW? 
Tired Of Waiting For “Brand X”"? 
Need Trap Planning Assistance? 


Phone or FAX Us - TODAY! For FAST Action! | | | | co) LT | 
SKHP-174 Low/FM/Mid Trap SKVS5 Channel 5 Sound Trap 


Get FREE FASTRAP/90! | 
| ectmmnen a) YOUR 


It's a handbook for Techs: i } Custom 
=Explains Negative Trapping |_# | Traps? 
"Explains Pay-TV Tiering , = H : 
*Explains Positive Trapping SR wives, 7 You Bet! 
*Explains Off Air Trapping 
#Specs Over 100 Traps/Filters 
#Test Curves All Products 
#Worldwide Channel Data 


+—i50 
F a a 
SKHP-55 Low Radio Band Trap 5KLP-216 Super/Hyper Tra 


- 1 ¥ V7R, aNG TIO 
ail ; 


| 
ial] 
| 
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FASTRAP/90 5KBP-3 Channel 3 Pole Bandpass Filter 
CATALOG/HANDBOOK 


Filters For All Electronic Needs : 
CATV, SMATV. In-House TV/LAN, Satellite, LPTV, FM/TV Broadcast, Microwave TV (ITFS/MMDS). RF/MW Communications, Radar, 
Mobile Radio, Navigation, Electronic Warfare, Medical/Physics Research 


MICROWAVE FILTER COMPANY, INC.#6743 KINNE ST.#E. SYRACUSE, NY 13057 
TOLL FREE(US/CAN): 1-800-448-1666" COLLECT(NY/AK/HI): 315-437-3953" FAX: 315-463-1467 =TELEX: 249-613 


Circle (65) on Fast Fact Card 


* POCSAG Format 
* 10 Message Memory 
* 12 Digit Display 


Samples are available NOW 


Regulating technology 


er, and advised Anderson that the equip- 
ment could be used without waiting for 
a license. Anderson’s unlicensed oper- 
ations were noticed by a licensee on the 
same repeater. FCC investigators traced 
the location of the unlicensed opera- 
tion’s control] station to Anderson. 
Questar installed Anderson's radio 
equipment on March 4, 199], Questar 


received Anderson’s license application 
on April 15; NABER coordinated the 
frequency on April 19; and the FCC 
received the application on April 23. 
Under terms of the conditional licens- 
ing procedure, authority to operate the 
radio system was not effective until 
April 23, the FCC notice reads. 


“We're secing more problems out of 


WAITING FORA BETTER BEEPER BUY? 


INTRODUCING THE NEW SAMSUNG 
VIBRATING NUMERIC DISPLAY PAGER 


« Domestic Repair Facilities, War- 
ranty and Service Maintenance 
by MINILEC SERVICES INC. 


* Very Competitively Priced 


and exclusively rom BEEPERS TO GO 
1129 Northern Bivd./Manhasset, NY 11030 
Call 516-365-2337 Ext. 5231 « FAX: 516-365-6050 
Ask for Kenneth Hills 
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Feature packed, 


Economy priced... 


Automatic 


Denver with radio companies putting 
users on the air unlicensed,” said Joe Di 
Scipio, a public affairs specialist in the 
FCC Denver office. “Rather than pun- 
ish the user who doesn’t know better, 
we're looking to punish the radio com- 
pany that should know better.” 

The manager of Questar’s Denver of- 
fice, John Hogpgatt, said: “It was our 
fault, but it was an honest mistake and 
not something we did on purpose. We 
loaded a customer on a frequency and 
tone before the license application 
reached the FCC, There were all kinds 
of reasons for slowdown—some on our 
part, some on the FCC’s part. The FCC 
had been flooded by applications for 
220MHz channels.” 

Hoggatt described the fine as “a slap 
on the hand, but it could have been a 
lot worse. I'd just as soon it would have 
been ‘zero fine.’ But a fine’s a fine, and 
we corrected the problem within 24 
hours of receiving the FCC notice.’ 


) 


Three quality interconnects, 
packed with all the features used 
most often, at prices you can 
afford. All are dip-switch pro- 
grammable, and will operate full, 
half-duplex, or simplex, and 
come in desk-top or rack-mount 
enclosures. The simplex models 
provide digital voice delay. 


DATA 
SIGNAL 


INCORPORATED 
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Telephone Interconnects 


ATI-300 


AUTOMATIC TELEPHONE INTERCONNECT hn 


CHOOSE THE MODEL THAT FITS YOUR NEEDS 


The ATI-100 has regenerated DTMF or pulse dial, direct-voice 
dispatch, busy channel inhibit and transorb lightning protection. 


The ATI-200 has all of the features of the AT!-100 and adds Toll- 
restriction, multiple digit access and is microcomputer controlled. 


The ATI-300 can be used as an interconnect, paging terminal or 
control station. It is completely dip-switch and keypad program- 
mable, and all features are standard. The ATI-300 provides 35 
programmable ANI-s, verified positive disconnect, 2-tone page, toll 
restrict per user, mobile-to-mobile, Selective call, CWID, channel 
monitor, DTMF or rotary overdial, voice-after page. and three 
programmable relays. Priced from $249 to $595. 


2403 Commerce Lane 
Albany, Georgia 31708 


Telephone: 912-883-4703 
Toll Free: 800-652-9296 
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Readers’ choice 


Of all the new products and services 
in the April issue, the ones reprinted 
here generated the most reader re- 
quests for additional information. If 
you missed them the first time, here 
is your opportunity to acquire more in- 
formation on them: Just circle the cor- 
responding Fast Fact Card number on 
the card found in the back of this is- 
sue and mail the card to us. 


Mobile antenna incorporates 
four-band performance 


The Spectra mobile antenna covers 
four bands in a single antenna. Bands 
include lowband VHF, highband VHF, 
UHF and 800MHz to 1,000MHz. The 
Austin Antenna product handles 
100W power. 
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Remote for duplex radio 
enables phone, fax use 


The Connec-Tel remote from 
Northern Controls & Communica- 
tions provides a standard RJ-l] input 
and output to a full duplex radio. The 
connection enables use of standard tel- 
ephone equipment, fax machines, mo- 
dems and cordless telephones on in- 
terconnected radio systems. The 
remote features DIMF, CTCSS or ex- 
ternal decode; CTCSS encode; and au- 
tomatic ANI. 


Remote 


GONNEC-TEL * 


= a 
Northern Controts & Commie tion 
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Remote monitoring system 
sends alert message to pager 

The Pagnow remote monitoring sys- 
tem automatically alerts a pager with 
a message of a problem and its loca- 
tion. Available from Compuquest, the 
unit monitors buildings and entrances; 
smoke, fire or water alarms; equip- 
ment; restricted areas; and communi- 
cations facilities. The monitoring sys- 
tem has an internal rechargeable 
battery that provides backup for as 
many as six hours. 


-PAGNOW! 


PAGNOW! 
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Data, telemetry radio offers 
fast attack time 


Model KS-900 UHF transceiver 
from Tekk features a fast attack time, 
2W RF power and a 0.35pV receiver. 
The data and telemetry radio operates 
as high as 9,600 baud and is about the 
size of a credit card. 
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MARK 
THIS 


PAGE... 


If Your 
Communication 
system requires: 


-Wide bandwidath in one radio 
-Up to 99 channels available 
-MIL SPEC 810 CD approved 
-CTCSS tones 

-Dealer Programmable radio 


-Technical Support 
-Clonable 

-Custom Software available 
-DTMF w/ANI mic 

-Trunk mount 


Then Contact: 


TAD 
RADIO 


(509)326-1511 


FAX (509)326-1430 


“for further information” 


[5 


Models Available: 
M8-VHF MD150-VHF 
M8-UHF MD450-UHF 
In Canada PH(604)545-1150 
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New products 


12V lead-acid battery spans 100mAh capacity 


Model PS-121000 sealed, lead-acid 
battery offers a rated capacity of 
100mAh. The Power-Sonic 12V battery 
sults standby and deep cycle applica- 
tions. When float-charged at 20°C, the 
battery is expected to last five to cight 
years. 
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* VHF, UHF, 900 MHZ 
* POCSAG signalling format 


* Holds up to 16 messages 

* 128 Character memory 

* Selective message delete 

* Uses one “AA” alkaline battery 


AVA P INTERNATIONAL, INC. DALLAS, TEXAS 
a Ee 
— (OMMUNICATIONS DIVISION 


P.O. Box 550999 Dallas, TX 75355-0999 


Wats 800-527-9366 


FAX # (214) 278-5981 
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UMERIC 


Panasonic 


— 900mhz 


: ¥ 
Vanguard 160 * 
“x Synthesizer 


* Synthesized (Programmable/Reprogrammable) 
— VHF (980 frequencies) 
— UHF (400 frequencies) 


— Cap Codes 
— Pager Functions 


* POCSAG Signaling Format 
* Up to 8 Address Capability 
* Vibrator Standard 


Vi P INTERNATIONAL, INC. DALLAS, TEXAS 
| 


oe COKIN LUNICATIONS DIVISION 


P.O. Box 550999 


Dallas, TX 75355-0999 Toll-Free 1-800-527-9366 FAX (214) 278-5981 
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Express yourself 


Something bothering you? Want to 
sound off about it? 


Need help that other readers might 


provide? 


Send a letter to: 


Mobile Radio Technology November 199] 


Letters to the editor 


Mobile Radio Technology 


P.O. Box 12901 


Overland Park, KS 66212 


Headset module allows 


access to two-way radio 

The U3815 headset station and radio 
interface module works with David 
Clark’s series 3800 communications 
system. The module connects to the sys- 
tem’s intercom and allows access to a 
two-way radio. 
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Isolated antenna bases 
hold various whips 

The Iso-Range bases and antenna 
whips from Les Wallen U.S.A. are 
available for various mobile radio com- 
munications bands, including commer- 
cial, marine and cellular. The bases 
come in three versions: Isofast, which 


is a self-adhesive surface-mounted base 
requiring no holes: Isopan, which is a 
self-adhesive surface-mounted antenna 
base with the feeder routes directly 
downward; and the Isomag, a magnetic- 
mount unit. The isolated bases are ap- 
proximately the size of a bite-size 
chocolate kiss and offer low-loss mount- 
ing and broad bandwidth. 
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Resistors, capacitors 
satisfy surface-mount uses 


Computer software lor microwave. 
mullipoint, topographical and terrain 
data applications is available from Tech- 
nical Communications Software, The 
microwave path analysis software covers 
inverse position azimuth and distance 
calculations: microwave path propaga- 


Microwave path analysis includes various calculations 


tion: path reliability calculations; path 
reflection: and noise power ration. The 
Topo-Graph topographical software in- 
cludes vertical scale selection; earth 
curvature selection; and antenna height 
adjustment. 
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Resistors and capacitors for surface- 
mount applications are available from 
Communications Specialists in small 
quantities and in individual values. The 
components suit demand for refills of in- 
dividual units from the CC-1 and CR-I 
surface-mount capacitor and resistor 
prototyping kits, Resistors come in 
strips of 10, and capacitors come in 
strips of five. Components are sold per 
strip. and each strip has the values 
marked. 
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RF switches boast 
fast switching speeds 

RF switches from JFW Industries 
come in many packages and styles and 
features solid-state high power, frequen- 
cy ranges as high as 3GHz and fast 
switching speeds. The units come in 
plug-in and stripline packages. 
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SMALL, POWERFUL 
AND RELIABLE 


SHINW. 


* Low band, VHF, UHF 


* Locking battery 

* Two tone sequential compartment 

* Single “AA” battery * Group call command 
* Variable volume control + Three year warranty 


VC P INTERNATIONAL, INC. DALLAS, TEXAS 
ae ee ee Se 


COMMUNICATIONS DIVISION 
Dallas, TX 75355-0999 Wats 800-527-9366 
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P.O. Box 550999 FAX # (214) 278-5981 


VCP IS YOUR COMMUNICATIONS RESOURCE 


° VCP is an authorized stocking distributor of the 
Panasonic Panasonic, Shinwa, Goldstar and Uniden Pager lines. 


GoldStar * Stock pagers shipped within 24 hours 


No minimum on stock pagers 


SHINWA + In-stock refurbishing kits 


* In-stock pager parts 


uniden + Panasonic batteries — in stock! 


* Variety of payment plans 
P INTERNATIONAL, INC. 
= C a EET) 


DALLAS, TEXAS 
COMMUNICATIONS DIVISION 


P.O. Box 550999 Dallas, TX 75355-0999 Wats 800-527-9366 


FAX # (214) 278-5981 
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INTERFERENCE LOCATION 


50 to 1000 MHZ 
Stuck Microphones 
Cable TV Leaks 
Jammed Repeaters 
& Cell Sites 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz.. Call or write 
for details. ‘ 


PO. Box 31819 (602) 488-9755 


DOPPLER SYSTEMS, INC. phoenix, AZ 85046 FAX (602) 488-1295 
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New AOR 
Receiver 


2016 Channels. 
1 MHz to 1500 MHz 


Total Pnee, Freight Prepaid (Express Supping Optonal) 


"499 


* Continuous coverage 
* AM, FM. wide band FM, & BFO for SSB. CW 
= 64 Sean Banks. 
® 16 Search Banks 
* RS232 port built in 
" 25 Day Satisfaction Guarentee. 
Full refund if not Satistied 
Includes AC/DC power cord, Antenna, and 
Mounting Barcket 
Size: 21/4Hx55/BWx61/2D Wt lib 


COMMUNICATIONS 
10707 E, 106th St. Fishers, IN 46038 
Le iiiad Toll Free 800-445-7717 —. 


mum =| Vsc. ord MasterCard 


(COD slightly higher) 
In Indiana 317-849- 2570 Collect’ FAX (317)849-8794 
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‘Professionals prefer Multiplier. - 


New products 


Vehicle logging system 
downloads data to PC 


The Exec-u-log fleet management 
system from Execulog monitors vehi- 
cles and drivers automatically, and the 
information can be downloaded to a PC 
for analysis and reports. 
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Tweezer handpiece tool 
removes SMDs safely 


The ThermoTweez handpiece from 
Pace grips surface-mount components 
and leads, directing controlled conduc- 
tive heat directly to the joints to avoid 
damage to adjacent components. The 
(weezer unit has a vertical design. 

Circle (450) on Fast Fact Card 


DTME decoder boasts 
low power consumption 


Model TTD-4S DTMF decoder can 
be programmed locally or over-the-air 
with DTMF commands. The decoder 
from Northern Controls & Commu- 
nications offers selective, group and all 
call and provides for access lock. The 
decoder includes two relays with latched 
and momentary outputs, a latched or 
flashing transistor output and a separate 
momentary latched transistor output. 
Any relay or transistor can be reset with 
the auto reset feature. 
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When performance counts, Multiplier 2-Way Radio batteries 


deliver to our customers worldwide the... 
¢ Unsurpassed reliability. 
¢ Form, fit and function better than OEM. 


* Highest capacity available. 


¢ Can ship within 24 hours. 


Multiplier has met the high standards of 


communications professionals for the past 


20 years, Join our satisfied customers, 


Call or write for our new Cellular and 
2-Way Radio catalogs. 


Contact us for the name of your 
nearest Multiplier distributor. 


Over 1000 batteries available 
for all 2-Way equipment. 


* Made in U.S.A. 


wv w : n " My ha ‘ 
alii lier MULTIPLIER INDUSTRIES CORP. 
135 Radio Circle, P.O. Box 630, Mt, Kisco, NY 10549 U.S.A. 


Tel: 914-241-9510 Telex: 4932483 MULTUI FAX: 914-241-1103 


Distributorships aré~> | 
available worldwide. 
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Alignment oscillator tests 350kHz to 55MHz 


The FOTI2-A alignment oscillator in- 
cludes six crystal positions for testing 
or alignment in the 350kHz-to-SSMHz 
range. The oscillator boasts adjustable 
output selection from the front panel. 
The ICM unit has an internal battery 
and power jacks on the rear panel for 
external de power input. 
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Packet radio system suits land, maritime fleets 


The Mavric 2000 land and maritime 
packet radio system from Metric Sys- 
tems permits users to send and receive 
text and image data using VHF. UHF 
and 800MHz channels. Features include 
point-to-multipoint operation. secure 
communications and protection from 
on- and off-channel interference. The 
system works with any IBM-compatible 
PC. 
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THE EVOLUTION OF THE SOLUTION 


COME EVOLVE WITH "US" 


The widest variety of specialized mounting hardware 


Suc 


dt ee 


"Providing Solutions to Installation Challenges” 


ELECTRO-MOUNT 


CALL OR WRITE: 
P.O. BOX 1607 
Tomball, Tx 77377-1607 
1-800-527-1079 
Fax (713) 259-7801 
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DB498 and DB499 
heavy duty Yagis 
for 806-960 MHz 


Made of high-strength welded 
aluminum alloys protected by a gold 
anodized finish, these Decibel Yagis 
feature an enclosed feed of unique 
design and a covered radome for 
moisture and ice protection. They 
resist winds to 150 mph. 


Specifications 

Range: 806-960 MHz 

Bandwidth: 62-72 MHz 

Gain: DB498 —- 9 dB 
DB499 ~- 10 dB 

Power: DB498 — 100 watts 

DB499 — 150 watts 
Front-ta-Back Ratio: 


D0B498 — 18 dB 
DB499 - 20dB 
Polarization: 


DB498 = vertical 
DB499 — horizontal or vertical 


An additional 3 dB gain can be 
achieved by using dual antennas 
with appropriate harness. 


A unique mounting arrangement 
permits rapid azimuth orientation 
and, with the DB499, either vertical 
or horizontal polarization. 


Hutton Communications 
4112 Billy Mitchell Drive 


Dallas, TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 
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New products 


48V input de converters feature low ripple 


a em ems, 


SS 


Trunking mobile features 
15W output, 10 systems 


Rack-mount de converters from New- 
mar accept 48V positive, negative or 
floating ground input and feature low 
ripple. The input converters offer 400W 
continuous output and isolate conver- 
sion from 48¥V to 24V or 48¥V to 12V. 
Mounting brackets are provided for a 
19-inch or 23-inch rack-mount. Fail-safe 
components guard against over-voltage 
condition. 
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Tone dialer, mic combo has 16-digit LCD 


The Micro-Dialer hand-held DTMF 
tone dialer and mic combination from 
Vansco Electronics includes a 16-digit 
LCD, keypad and PTT. The case ts 
made of black ABS. Power and signal 
conductors are housed in a black ne- 
oprene retractile cable. The unit can be 
powered from a 12V supply. 
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The newest 800MHz AmeriCom Net- 
working trunked mobile from E. F. 
Johnson provides roaming with auto- 
matic check-in: over-the-air program- 
ming and updates: unique ID codes; and 
10 stored numbers. The mobile features 
15W output and 10 systems with one 
group per system. 
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The Most important New 


Test Equipment You'll Buy 
Comes From DCT 


DCTs new SNA scalar network 
analyzers are everything you asked for money. 


Spectrum-specific models save you 


in test equipment. 


« Portable. The first field worthy, 
hand-held units. 

* Versatile. Analyze antenna, 
connector, T-line, filter, amplifier and 
receiver performance 

« Fast, accurate. 

« Lightweight and rechargeable 

* Money makers. Cut callbacks. 


. Direct Conversion Technique, Inc. 
i) 


¢ SNA 30 for 1.5 to 60 MHz 
* SNA 300 for 10 to 520 MHz 
¢ SNA 900 for 700 to 1300 MHz 


The perfect tool for M & | testing. 


Call or wnte for specs, purchase and 
delivery information 


1245 Forest Avenue, #12 * Des Plaines, IL 60018 
708/827-2282 © 1-800-282-3852 (outside Illinois) 
Fax: 708-827-2280 


“Ware Measurement Magic” 
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SIEMENS 


— 


A \ 


The Power to Communicate Anywhere 


Solar electric power: proven reliable 
on mountain tops around the world. 
Complete integrated systems. Mod- 
ules are ULe listed, 10 yr. warranty. 


Solar Electric Specialties Wi rT 


P.O. Box 537, Willits CA 95490 SZ 


800 344-2003 
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Siemens Solar Industries 


Battery pack incorporates 
short-circuit protection 


Wireless intercom headphones 
offer 1- to 2-mile range 


FM wireless in- 
tercom head- 
phones span dis- 
tances of 1 mile to 
2 miles and fea- 
ture a built-in FM 
transmitter, re- 
ceiver, flexible an- 
tenna and re- 
chargeable NiCd 
battery. The R- 
Columbia Prod- 
ucts noise-attenu- 
ating headsets are 
lightweight and 
crystal-controlled. 
Model TR-160 
operates in VHF, 
and model TR-470 is UHF. Output pow- 
er is IW, and the headsets are available 
in various configurations such as single 
ear or hard hat models. 
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The PX-87A replacement battery pack 
that fits Standard 834S, 743L, 834L and 
HX300 radios includes improvements. 
The Periphex battery houses an inter- 
nal overcharge circuit and offers short- 
circuit protection. 
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Interoperability! 


Radio and network interoperability are now at your fingertips with 
Raven’s new Model 376 PC- controlled Voice a. Switch. 


Easy-to-read color atte, 
display shows current status 
on a port-by-port basis. Port 
designation, security passwords, 
monitoring, conferencing, and 
supervisory override features are all standard 
and field-selectable or programmable. Switch 
control is via keyboard or DTMF signaling. 

Applications include mobile 
radio base station crossbanding, 
public/private telephone network 
access, Satellite engineering 
service channel (ESC), microwave 
network service channel routing, / 
and more. 

Whether your needs are 
concerned with general audio 
network control, field communications, or inter- 
agency coordination, the Model 376 is the answer. 


~ 


pled 376 Series 
GET CONNECTED one PC-Controlled 
Call Don Johnson today for details. VF SWITCH 


|e RAVEN ELECTRONICS CORPORATION 
Rien WOLVERINE WAY, SPARKS, NEVADA 89431 
innit p PHONE 702-359-3700 » FAX 702-355-1121 
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When You 


Need It Now! 


Andrew Corp./ The Antenna 
Co. / Antenna Specialists | 
AP!/Astron/B&K Precision 
Bandit / Beckman / Bird 
Bobier / Celwave / Centurion 
Communications Special- 


| ists / CPI Communications 


Cushcraft / Decibel Products | 

Gamber-Johnson / Helper 
Instruments / Heliotrope 
General / Hustler /lFR /Jabro 
Johnson Controls / Ken- 


| wood / Maxrad / Motorola 


Radius Telemetry / Multiplier 
Optoelectronics/Ora Cellu- 
lar Technology / PACE Pala- 
din / Power Sonic RF Ind. / 
Ritron/ ROHN Sat-Pak/ SDI 
Selectone / Shure Bros./ 
SMC Electromount /SCI 
Siemens Solar Industries 
Sonnenschein / Speco / SSC 
Standard Communications 
TPL Corporation 


CALL | 
1-800-442-3811 


Hutton Communications 
4112 Billy Mitchell Drive 
Dallas. TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 
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DEALERS WANTED 
50-55% PROFIT MARGIN 


World’s Most PROFITABLE Two-Way Radios 


“PRIVATE LABEL PROGRAM AVAILABLE”’ 


Eclipse Syntronix 


PALM SIZED SYNTHESIZED 
5 WATT 5 WATT * 
8 CHANNEL? 19.900 


4 CHANNEL ${ 4900 


oY Space Age Tech- 4 Our State-of-the-Art synthesized 
fe ~ nology and Reli- design makes extensive use of 
ee ability, Top Qua- surface mount technol- 

lity Engineering, ogy to reduce the size 

Rugged All of components and 

Weather eliminate excessive 


Construction heat build-up. This 
combination produces 
a radio with extremely 
high frequency capabi- 
lity and minimal devia- 
tion characteristics. 
Price Includes: 
Hi-Low Power Switch, 
6” Antenna, Soft Case, 
Wall Charger, Wrist 


Price Includes: Sa 
6” Antenna, Wall Charger, Battery, Soft 
Case, Belt-Clip, One Operating Fre- Strap and 500 MAH 
quency Installed Slide-Off Battery. 


A ADVANCED VIDEOTECH CORP. 


1840 COUNTY LINE ROAD * HUNTINGDON VALLEY, PA 19006 
TOLL FREE 1-800-233-0013 * IN PA (215) 322-4600 © FAX (215) 322-4606 
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‘CHAN DBM 


Weighs 17 ounces 
RECORD/PLAYBACK CALL EVENTS 
ZK CONTROL CHANNEL COVERAGE MAP® 
System A/B comparison 

Voice channel auto-scan 

DCC cell-site identification 
Accommodates many mobile types 
Computer/ printer interface 
Extended AMPS or TACS 


2320 Walsh Avenue, Bidg. H 
Santa Clara, CA 95051-1311 
Fax: 408/986-8178 


Tel: 408/986-8080 


Ly ZK CELLTEST INC. 
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New products 


Dispatch system incorporates 
automatic vehicle positioning 


ASCAR Dispatcher from ASCAR 
Business Systems includes the integra- 
tion of digital devices, vehicle position- 
ing and dispatching technology. The or- 
der taking and dispatching system 
provides digital communication to the 
driver and automatic vehicle position- 
ing to the dispatcher via a large screen 
graphic display. The hardware, soft- 
ware, consulting and system support are 
provided by the company. 
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Parabolic antennas meet 
new FCC band allocations 


Parabolic antennas designed for fixed 
service use in the FCC's newly allocat- 
ed 932MHz-to-935MHz and 94IMHz- 
to-944MHz spectrum are available from 
Mark Antennas. The antennas come in 
grid, solid, high and maximum high- 
performance models. 
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Ea 


L iterature 


Catalog lists power supplies 


Battery chargers, power boards and 
power supplies are detailed in Good-All 
Electric’s catalog. General descriptions, 


standard specifications and output rat- 
ings are included in the 40-page catalog. 
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Data describes cellular accessories 


Cable assemblies; replacement anten- 
nas; cellular antennas; cellular accesso- 
rics; antennas and kits; and connectors 


are listed in JB Communications’ cata- 
log. Descriptions and sketches are in- 


cluded. 
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Workbook generates 
marketing suggestions 

“The Do-able Marketing Plan” by 
Adrienne Zoble is a 75-page looseleaf 
workbook of marketing suggestions 
published by Adrienne Zoble Adver- 
tising. It includes examples of how to 
benefit from memberships in business 
associations and how to generate refer- 
rals from customers. 
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Catalog lists 
electronic components 

Purchasing manual 566 provides 
product data and pricing on more than 
35,000 electronic components and more 
than 80 manufacturers. The catalog 
from Mouser Electronics includes a 
new products section and product index 
tabs for fast product location. 
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co 


16 REASONS TO BUY 
OUR RF AMPLIFIERS 


jive 


aA! 


HELIAX® 


Hutton Communications is your 
direct connection to ANDREW 
Corp. HELIAX®in large quantity or 
small. From our new larger than 
ever cable facility, Hutton can sup- 
ply all of your HELIAX® Superflex- 


ible, or Radiax® order with your 
choice of connectors installed and 
guaranteed. PLUS we have hoist- 
ing grips, hangers and grounding 
kits IN Stock. Call Hutton today at 
1-800-442-3811. 


Main Feeders 
1/2" Heliax® 


7/8" Heliax® 
1-1/4" Heliax® 
1-5/8" Heliax® 
We Make Jumpers! 

1/4" Superflexible Jumpers 
1/2" Superflexible Jumpers 
Heliax® Accessories 
Hoisting Grips 
Tower Hangers 
Standoff Kits 
Grounding Kits 
Connectors 


Now we're rollin' 
HELIAX © 


A bad amp can he your worst nightmare, Ask us what we've been doing over the past 11 
years to make your dreams come true. Our Catalog details 16 important technical points \ 
you should know before you make a commitment to an RF amplifier supplier. Our product Ne 
line includes: 3 
¢ VHF Low Band to 400 watts 
© VHF High Band (140-200 MHz) to 300 watts VoCom/RF Corporation 
© UHF Low Bank (400-550 MHz) to 400 watts Quality since 1979 
© UHF High Band (800-960 MHz) to 150 watts 
* True continuous rating at high ambient 
temperatures 


© “Bullet-Proof” heavy duty protected am- 
plifiers for mobile and simplex applications 


Reels or Boxed — 


Heliay ts 4 trademark of the ANDREW Corporation 


Hutton Communications 
4112 Billy Mitchell Drive 


1/800-872-6233 


Call 1-800-USA-MADE 


In Illinois 708/885-3296 


Datias, TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 
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86 


F eedhack 


Readers comment on war, communications 


The Gulf War has come and gone, 
and its long-term and short-term effects 
on the mobile communications indus- 
try are still being examined. During the 
height of the action, respondents to the 
April “What Do You Think?” question- 
naire commented on the war’s effect on 
their land mobile radio businesses. 

Of the respondents, 17.1% reported 
reductions in staff due to reservists call- 
ups to the military effort. A mere 2.4% 
of the respondents reported increased 
sales during the action, and 31.7% said 
sales were down. 

According to 29.3% of the respon- 
dents. the Gulf War had no effect on 
their operations, and 7.3% said it was 
too early to tell the impact. 


Long-term impact 
In the long term, respondents listed 
the following impacts of the Gulf War; 
© “Ongoing new supply contracts for 
portable communications.” 


COMTELCO “oustaies, ic. 


VHF / UHF 
Base Loaded 
Antennas 


* 3dB / 5dB GAIN 


* RUGGED MOLDED 
COIL FORM 


* SPRING LOADED 
CONTACT 


* FITS STANDARD 
TAD/NMO MOUNTS 


Call For 


Free Product 
Data Book 


1-800-634-4622 


Quality Products Made in the USA since 1978 


Comtelco Industries, Inc. 
501 Mitchell Ad., Glendale Hts., Illinois 60139 
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e “Puture budget cuts in other 
departments to increase spending in 
DOD.” 

¢ “Things will be close to normal in 
one year.” 

e “At this time, we are nol expericne- 
ing any changes in our company,” 

e “Positive. We have many military 
suppliers locally.” 

® “Good in long term, rough right 
now though.” 

e “Very slow pay from customers 
due to the recession.” 

Some mobile radio respondents 
adapted their communications products 
to suit military applications in conjunc- 
tion with the Gulf War including “*modi- 
fied some portables and mobiles for 
high reliability and flexibility in places 
where there are no service facilities; 
“special high-capacity trunks installed 
on nearby military reserve bases:"* and 
“classified modifications.” 

Most companies were not involved in 


CAN BE LEI 
DAMAGE, SAVING 


REPLACEMENT 


WILL BE ONE LESS 


THE RUGGED ANODIZED ALUMINUM CASE WILL. SU 
OF PERMANENT VEHICLE 
A REMOTE COMMUNICAT 

Usr NEWMAR cia / 
THING FOR ¥Ot 


INES Wn, ay cp 


RELIABILITY BEYOND COMPARE 


consulting, engineering and site devel- 
opment for the war effort, however, 
some companies provided such 
services. 


Be sure to fill out this 
month’s ‘‘What Do You 


Think?’’ questionnaire on 


page 105 so your responses 
can be included in a future 
‘Feedback’? column. 


ARE YOUR STANDBY BATTERIES 
SITTING Down 


ON THE Jos? 


EMERGENCY VEHICLES 
ASE OF POWER FAILUR 


ON ROTI COSTLY SEE 


JIVE THE RIGORS 


SUNTING OR BEING BOLTED TO THE WALL OF 


“ONDITION OF 


) WORRY ABOUT 


YOUR BATTERIES 


NEWPORT BEACH CA 
PHONE: (800) 854-3906 
FAX: (714) 957-1621 


Circle (86) on Fast Fact Card 


Herlin Katz Watkins 


Devra Herlin, an account executive with E. F. Johnson 
in Syracuse, NY, leaves that post to join Midland LMR, 
Kansas City, MO, as area sales manager for New England. 

Stephen Katz exits Kustom Electronics, Overland Park, 
KS, as communications accounts manager to become Mid- 
land International’s bid and quote specialist. 


Cleve Watkins, director of technology and advanced de- 
velopment for cellular systems and RF site products, moves 
up to vice president of technology at Antenna Specialists, 
Cleveland. 


Former APCO conference manager Robert Buttgen joins 
CET. Edgewater, FL, as marketing and advertising manager. 


David R. Siddall transfers from the FCC Mass Media 


Bureau to become chief of the FCC Office of Engineering 
and Technology's Frequency Allocation Branch. 


Sound Technology 
Working for You 
SONIC 
HD-13 


THE MOST VERSATILE 
AUDIO ACCESSORY 


AVAILABLE FOR YOUR 
TWO WAY RADIO. BUILT 
FOR WHERE YOU WORK. 


Sonic Cammunications, Inc. 
4 Colonial Center, Box 287 
New ipswich N.H. 03071 USA 
Tel: 603-878 1944 


“HANDS-FREE” 
COMMUNICATION 


Hands-free operation of portable two-way 
radios is now possible with David Clark 
Company's Voice-Activated (VOX) Headsets. 
New miniaturized circuitry fits inside the headset 
ear cup, eliminating the need for a separate 
bulky VOX module. 


With a Noise Reduction Rating of 24, these 
Voice-Activated Headsets with noise-canceling 
microphones, assure clear, crisp transmissions 
regardless of the background noise. 


Choice of boom microphone headset or 
throat microphone headset. 


No radio modification required_ 


For more information and a 
FREE DEMONSTRATION, 
call or write: 


] 


360 Franklin Street, Box 15054, Worcester, MA01615-0054 
TEL: (508)751-5800; FAX: (508)753-5827; TELEX: 920482 


©1991 David Clark Company Inc. 
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WIRELESS TELEPHONE 


EXTEND 


TELEPHONE OptaPhone+ 


WITH by Carlson Communications 


PERFECT FOR: 
e Emergency or temporary service 
¢ Permanent rural service 

© Oil and mineral exploration 
FEATURING: 

© Up to 120 Km range 
© Voice, Fax or data 
© 2 or 4 wire circuit 


¢ VHF, UHF or 
800 MHz 


© 12 volt or —48 volt - 
¢ Simple installation 
© Now in use by many telephone companies 
© Excellent voice quality 


CALL OR WRITE FOR A FREE BROCHURE! 


800-283-6006 Carlson Communications, Inc. 
707-923-2911 655 Redwood Drive 
FAX 707-923-2655 Garberville, CA 95440 
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This Long 


aie 
~pesbut.we're” 
working on it. 


We manufactured the first~ 
hatid-held radio case in 1962, 
and‘have béen improving on’ 
it ever since. Our cases 
employ advanced designs, 
materials, and construc ctign-e#! 
techniques to give vou 

_. unequaled durability and 
protection, economy, comfort, 
and a professional appear- 
ance. Can you afford less? 


+ CALL TODAY for your FREE selection 
-. glide, and-irtformation _—" 


800-334-4884 a 
fpf AW. ENTERPRISES, INC. 


6543 S. Laramie Ave. 
EST. 1962 Bedford Park, IL 60638 
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C alendar 


1991 


November 


14-17—Communications Marketing Conference, Embassy Suites Ho- 
tel, Denver. Contact: Gene Johnson, Vega Signaling, 818-442-0782. 


22—Radio Club of America Annual Meeting and Awards Banquet, 
New York Athictic Club, New York. Contact: 201-246-7271. 


1992 


February 


7-13—Cellular Telecommunications Industry Association 1992 Win- 
ter Meeting and Exposition, New Orleans. Contact: 202-785-008), 


18-20—International Mobile Communications Expo/Spring, Las Ve- 
gas Convention Center, Las Vegas. Contact: 303-220-0600. 


March 


29-April 1—Energy Telecommunications and Electrical Association "92, 
Dallas Convention Center, Dallas, Contact: 214-235-0655. 


April 
12-15—North Central Regional Conference Associated Public-Safety 


Communications Officers Meeting, Pheasant Run Resort and Conven- 
tion Center, St. Charles, IL. Contact: T.G. Mieure, 708-244-8640. 


May 


7-9—1992 Annual Mobile Communications Conference, Westin ANA 
Hotel and Resort, Washington, DC. Contact: National Association of Busi- 
ness und Educational Radio, 800-759-0300. 


U-13—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency. Denver. Contact: John Tary, 303- 
452-6111, ext. 443. 


13-15—Radiocomm Annual Convention, Montreal. Contact: Lisa La Prai- 
Tie, 613-233-4888, 


17-20—East Coast Regional Conference Associated Public-Safety Com- 
munications Officers Meeting, Lancaster Host Resort. Lancaster, PA. 
Contact: James Giannini, 215-631-6500. 


June 


21-25—Utilities Telecommunications Council 44th Annual Meeting, 
Hyatt Civic Plaza, Phoenix. Contact: Rita Clark, 301-621-7802. 


July 


19-23—Forestry-Conservation Communications Association, Toledo, 
OH. Contact: Don Pfohl, 602-644-3166. 


August 


9-14—Associated Public-Safety Communications Officers 58th National 
Conference, Washington State Convention Center, Seattle. Contact: 
800-824-1850. 


September 
2-4—International Mobile Communications Expo/Fall, Georgia World 
Congress Center, Atlanta. Contact: 303-220-0600, 


21-25—Mobile Communications Marketplace, Moscone Center, San 
Francisco. Contact: Telocator, 800-326-8638. 


October 


8-10—Special Industrial Radio Service Association Annual Meeting, 
Grove Park Inn, Asheville, NC. Contact: Barbara J. Levermann, 
703-528-5115. 


rofessional services 


COMMUNICATIONS CONSULTING SERVICES 


COMMUNICATIONS 
CONSULTANTS, INC. 


10 Woodbridge Center Drive 
Woodbridge, NJ 07095 
(908) 636-6970 

Toll-Free: (800) 247-4796 » FAX:(908) 636-7260 


Offices in: Alpany, NY Aipsanana VA. Boston. MA Detromt Nt 
Ft Lavderdale Fi Honolulu. HI. Houston TX Phoeme A? 
Rienmoad. VA. San Dugo CA London. England 


GET THE EDGE 
OVER YOUR COMPETITOR 
ADVERTISE IN 
MOBILE RADIO TECHNOLOGY 

CLASSIFIEDS 


Call Carla Gamino at 
303-762-1249 Fax 303-762-0069 


FREDERICK G. GRIFFIN, P.C. 
3229 WATERUCK ROAD 
LYNCHBURG, Va 24802 

TEL: (804)237-2046/FAX: (604)237 -6062 


NATIONWIDE COMMUNICATIONS CONSULTING 
MOBILE RADIO, MICROWAVE. E9-1-1 
CAD. PAGING, LAN 
DISPATCH COMMUNICATIONS CENTERS 
MULTI SITE FROPAGATION ANALYSIS 


$6 OMNICOM, Inc. 


GENE A BUZZI 


PRESMENT 


a0 THtIMAtiv 
TALL AHASEEL FL 
MABIVE [Cd Pee 


YOUR CARD HERE 


reaches 43,230* prospects 
for as low as $76 per insertion. 
Call Carla Gamino 
303-762-1249 
FAX 303-762-0069 


“Baxter Research Corporation 


(301) 925-9400 
(801 eins 
Fax (301) 925-8612 


GE PORTABLE SERVICE 
¢ FAST TURN 
* WARRANTY \ 
© $37.00 hr./2 hr. MAX ) 
¢ PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 
502-683-0936 = J 
Telecommunication & Information 
Science Division 
Public Safety, Transit, Government & fratiastry’ 
CORPORATE OFFICE 
1401 McCormick Drive 
Landover, Maryland 20785 


MIRZA M. AHMAD 
Senior Engineer 


[THE PORTABLE DEPOT. 


* FACTORY TRAINED TECHNICIANS « 
« SURFACE MOUNT TECHNOLOGY + 
+ FACTORY APPROVED NATIONWIDE + 
* PUBLIC SERVICE TRUNKING * VOICE GUARD CERTIFIED + 
Route 2, Box 338C » Lynchburg VA 24501 

My, “ithin 5 miles of the factory 
%9) 804-237-3427 


RAYMOND C. TROTT 
CONSULTING ENGINEERS. INC 
1425 GREENWAY OfOVE SUITE 350 
ONG, TEXAS 75038 

234-580 131) 


RaymMonpd C. TROTT. PE 
PRESIDENT 


LAND MDBILE / MICROWAVE COMMUNICATIONS SYSTIMS 


Stuart Meyer 


LAND MOBILE CONSULTANT 


2417 NEWTON ST 
WIENMA VA 22180 
170 201.3806 


Foc CALL 
"803540 


PORTABLE 
TECHNICAL 


1106 Laxton Road @ Lynchourg VA 24502 


GE Portable Radio Service Depot 
96) Factory Approved Nationwide 
FACTORY TRAINED 


@ Current Proguct Lines 
@ Voice Guard Cenitied 
TECHNICIANS 
FOR QUALITY SERVICE @ Surface Mount Technology 


@ Public Seruce Trunking 
(804) 239-3049 


ts == 


Jerry L. Simmons 


Communications Systems Consulting 
land Mobile & Microwave Systems 


PO. Box 884 
Monigomery, TX 77356 


Ph (409) 588-3200 
Fax (409) 588-4434 


CAMBRIDGE ELECTRONICS 
TRAIN SYS. 
Transit Communications 
Specialists 
ST. Lagana, President 
Jamaica Plain, Mass. 02130 617-524-1555 
Fax (617) 524-4544 
Admin. Office (508) 685-0326 
Fax (508) 688-6368 


MCCON 


Mobile Communications Consulting 
SR Mc Conoughey, PE 
Peer apnal 


13017 Chestnut Oak Onve 


Gaithersburg, MD JOK78 1301) 4b 2H V7 


HERB SACHS, CONSULTING 
Specialist in Public Safety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


GET THE EDGE OVER YOUR COMPETITOR! 
Advertise where you'll get the most for your ad dollar, MRT Classifieds. 


303-762-1249 ¢ 


Call Carla Gamino 


Fax: 303-762-0069 
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Advertising rates in Moblle Radio Technology's Clas- 
sifled Section are $64,00 per column inch, per insertion, 
with frequency discounts available, There is a one inch 
minimum, 

Ads larger than one inch are sized in Ys-inch incra- 
ments and billed accordingly, as determined by total sizo 
of the ad, including ruled borders and rounded up to 
the nearest % inch 

Blind box ads (replies sent to MRT for forwarding) are 
$30.00 and Fast Fact reader service numbers are avail- 
able for $25.00 per service, per insertion, to cover 
processing and handling costs. 

Optional color, determined by MRT on an issue-by- 
issue basis, is available at $150 per insertion 

A prepayment discount of 5% is available for all 6x 
or larger frequency classitied advertisers who prepay 
their full 12 month schedule 

No agency discounts are allowed for classified adver- 
lising. 

Contact Carla Gamino at (303) 762-1249 in Denver to 
place your classified ad, or send your classified adver- 
tising materials and order to Mobile Radio Technolo- 
gy, Advertising Department, PO. Box 12901, Overland 
Park, KS 66212. 


Help wanted 


Two-Way Radio Technicians 


Growing dealer in Sunny California needs ex- 
perienced Two-Way Radio Technicians. Mini- 
mum 2 years experience servicing major 
ee Excellent wage and fringe benefits. 


Send Resume or Contact 
Digital Communications Systems 
217 N. Madison Ave. 

Los Angeles, CA 90004 
213/388-9598 


primus 


ELECTRONICS CORPORATION 
800-435-1636 (IL) 800-892-1413 FAX: 800-767-7605 


TWO-WAY TECHNICIANS 


GLOBE, ARIZONA: MSS SHOP IS LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTORO- 
LA EQUIPMENT, INCLUDING PAGERS, PORTABLES, 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD. 


WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS, 
TOWER WORK, AND INSTALLING. 


MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT. 
PLEASE SEND RESUME TO OR CALL: 

ROY D. HUDGINGS 

SHORES COMMUNICATION CO., INC. 

P.O. BOX 2626 

GLOBE, ARIZONA 85502 


PHONE: (602) 425-5870 


CELLULAR 
OPPORTUNITIES 


National openings for experienced 
Cell Site Techs, Switch Tech, and 
other TECHNICAL PERSONNEL 
at all levels within Cellular Commu- 
nications. Locations in a number of 
markets. 


LAWRENCE PERSONNEL 
1000 Valley Forge Circle @ 
King of Prussia, PA 19406 


215-783-5400; 215-783-6008 (FAX) 
COMMUNICATIONS RECRUITMENT SINCE 1957. 


Circle (100) on Fast Fact Card 


MICROWAVE 
SALE 


2 GHZ FARINON SS 2000T-2 
6 GHZ MOTOROLA MR 600 
24 and 48 VOLT CHARGERS 


HP-3336B SYNTHESIZER 
LEVEL GENERATOR (NEW) 


818-308-0398 
FAX 818-308-3909 
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For Sale 
Centra Com | 
Centra Com Il 

—Whole or in Parts- 
Centra Com Il 


Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06705 


(203)575-9008 


EMPLOYEES AVAILABLE 


Cellular Two-Way Pagin 
* Executive * seeneanrietl a haariithiig 
* Sales * Engineers © Technicians 

NATIONAL RESOURCE OF PERSONNEL 
Employers; Call 606-491-5410 
—Applicants Welcome! — 

Send resume, area preference and salary requirement 

to address below. Fees are company paid. 


= ommunication Resources 


The communication personnel specialists 
PO. Bax 141397 « Cincnnap, OH 45250 
606-491-5410 / FAX 606-491-4340 


MOTOROLA TRUNKED RADIO HEADQUARTERS 


MOBILES & PORTABLES 800 MHZ 

15 WATT MOSTAR 

15 WAIT TRAXAR 

15 WATT MAXTRAC 1 SYS/1 SUBFLT 

35 WATT MAXTRAC 2 SYS/2 SUBFLT 

35 WATT MOSTAR 4 SYS/2 SUBFLT ATM 
35 WATT MAXTRAC 2 SYS/2 SUBFLT 

35 WATT SYNTOR x2—x3 

35 WATT SYNTUR x 15 SYS/15 SUA/CONY 
2 WATT MTX800 1 SYS/1 SUB CHARGER 

2 WATT MTX810 2 SYS/3 SUB CHARGER . 
2 WATT MTX810 6 SYS/3 SUB CHARGER 

3 WATT STX 15 SYS TEL CHARGER 


MOBILES & PORTABLES 900 MHZ 

12 WAIT SPECTRA 62 2 SYS/2 SUBFLT 

12 WATT SPECTRA 85 10 SYS/10 SUBFLT 
30 WATT SPECTRA BS 10 SYS/10 SUBFLT 
30 WATT SPECTRA 87 &/SYS/6 SUB/TEL 

2 WATT MTX900 83 6 SYS SUB CHARGR 
2 WATT MTX900 B4 6 SYSIG SUB TELEPH 


CONVENTIONAL RADIOS 

30 WATT MITREK UHF 4F PL/DPL .. ... 

35 WATT MITREK 800 MH2 4F PL. sage - 
30 WATT SPECTRA 900 MHZ “AG 8. 
100 WATT MICOR UHF 4F PL......, 

5 WATT MX350 UHF 8F PL a 

4 WATT HT440/1 WATT EXPO UHF/PL 

3 WATT HT600 VHF 6F , 

4 WATT HT600 UHF 2F 

25 WATT MAXTRAC 16F UHF 

25 WATT AADIUS 2F UHF 

75 WATT MSF5000 UHF OUPLXR PL 


RADIO EXPRESS 703-255-1928 FAX 703-830-8710 


$845.00 
$1,195.00 


UNIDEN AMH300 


Used-Like new condition 
2 channel, Xtal controlled 
VHF 148-174 MHz 
Underdash mounting 
Complete w/all accessories 


$125 ea. 


1-800-456-5548 Fax 307-266-3010 


FoR SALE 

3 - Motorala Micor Highband Compa Stations @ $1200.00 ea 
1 - Motorola Micor Highband $1200.00 
5 - GE Master fi Highband Mobiles 
1 - GE Master Excut. Lowband 
1 - Motorola Maxar 80 Lowband 
1 - Motorola Syntor 800 MHz Trunked 
1 — Motorola Privacy Pius 500. 800 MHz 
3 = Asrotran Lowband 100wt 
1 - Aerotron Lowband 100wt Desktop 
5 - IMTS Phones Highband 
1 — Cushman CE-6A with 301A scope 

plug-in. and 325 RX/Tone Generator  @ $1750.00 
1 - Cushman CE-SOA @ $2750,00 


D & G Communications Inc. 
Contact Gary — 1-800-421-9527 


RAGHSRHaNO 


8 
g 
Ss 


MOTOROLAY =" W--9... 


MITREK: 100 w, pl or dpl. 1 or 4 channels. Single $495, 10+ for $395. O PAGER CRYSTALS 
MICOR: 42-50, Pl, 1 or 4 ch. With all accessones. Free reeds. $295. 
SYNTOR: 450-470, PI, 4 ch.. w/standard accys. "SRA" Series. $495. O COMMUNICATION CRYSTALS 
MOCOM 70: 25 w. Pi/Dpl. On freq.! With reed if In stock. Mint! $179. O CHANNEL ELEMENTS 
MARATRAC: 100w, pl! or dpl, programmed. Only 1 year old! $850. 
SYNTOR: 110 w, pl, 8 ch., Repeat & direct buttons, “VBJ" Serles. $595. 


MICOR: 110w. Pl, 1 or 4 ch. On your frequency! Time out timer. $495. (606) 283-5000 


MICOR: 110w. Pl, 8 freq. On one of your frequencies. $495, s 
SIX { MX 1 hour CHARGERS. NLN8835. NSO Is $140. 1-9 units for $39. FAX: 1-606-283-0883 
PAC-PL mobile REPEATER. Vhf unit. W/Mitrek cables. $445. 1438 Cox Ave., Erlanger, KY 41018 


MAXAR BASES: 10 w. Pi, with base mike and reed, W/Power molag $199, (Greater Cincinnati Area) 
MICOR: 42-50 Mhz. 100w, Pl. On your frequency! Most pl In stock. $495. ss os 

MARATRAC: 100w, PI or Dpi, 16 ch. Programmed! 42-50 Range. $850. ee eae 
MAXAR 80; 30w, 450-470, 2 ch, Pl or Dpl. New cords. $325. 

NLN8988, STX / MX 1 hour charger. 6 slots. NSO Is $586, Sell 1-5 for $169, 
MICOR: 800 conventional. W/accys. T45RTN3490. 4 Ch, $149. 

12 Watt Amplified Speakers. From convertacoms, Micor style white. $29, 48-HOUR 
MSF5000 REPEATERS: 100 w, continuous duty. 7 user. W/duplexer, $4,900, SERVI CE 


PL chips for Mot, synthesized pl boards, Programmed! $14. 
AVAILABLE 


ALEXANDER TRIFANALYZER: Nicad tester/cycler. Has MX/STX pockets. $195. 

RADIUS Heavy Duty Mikes, Used "8" condition. HMN1035A, $35. 

LOCKING BRACKETS: For Maxar, Maxar 80 & Moxy. Used, clean. $9. 

MT500 CONVERTACOM CONSOLES: Console only! Not tested, AS IS, $25. CWwele (101)'on Fast Fact Card 
HUNDREDS of OTHER used mobiles, bases & accys. in stock.,...CALL! tala ida nels sana 
MT500 portables: UHF, 4 watts, pl, 1 channel. NEW PLASTIC, MINT! $275. 
EXPO UHF ports; 2 ch, unlv., MINT! As new units!! Pf, New nicads/ant. $495. 


CALIFORNIA RADIO 


16943 - 6200 Road Montrose, COLORADO 81401 


ORDERS & BIDS ONLY: 800-231-0103 FAX: 303-249-4334 
CUSTOMER SERVICE & All other questions: 303-249-1414 


Call as for you KADIUS neede/ 


SPECTRUM ANALYZER FOR SALE 
Textronix oscilloscope 7613 included 
analyzer 7L13, plus 5 Telonic Band- 


pass filters TTF 72, 125, 250, 500 and 
1000. Please fax offer to 702/384- 
9295 or call John 702/798-8848. 


Channel Elements 
100,000 Freqs in Stock! 


MITREK, MASTR II, MVP, EXEC II 
MICOR, MOCOM & MOTRAC 
$20 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 


1-800-237-9654 


CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


Dual Control Head 
Adapter for EFJ 
Challenger Mobiles 


Mark Bitting Inc. 
PO. Box 13; New Cumberland, PA 17070 
(717) 774-7203 


MOTOROLA RADIUS 


End users shop 
first then call for 
best price. 
Procomm 
805-497-2397 


FALL BACK INTO GREAT PRICES—AT 


GENERAL Ce C.W. WOLFE! | | 
COMMUNICATIONS sic ‘th ta 


MOT MICOR CS3RTB1103 
Control the new) 3700 MASTR It Access Grog 38000 
or C64 Repeater Cont Duty MISCELLANEOUS 


GE PE 3 Hour Rapid charpers $6500 
MOT MICDN, 45. 3 F.. Aadicode OTMF Mics. MITREK 


WHOLESALE PRICES ON ALL 85 wet nit oy MICOR. SYNTOR Plugs $7000 


25 AC-70 Front Mt contrat 


MIDLAND RADIOS! : ie er 312000 12 HT 220 4? pockol wall cnarger sees 
CALL TODAY! 20 ine MPs, ¢ : 33 8“ aay peni Supgilins vérenate ‘60 


GE Della 'S F aD Wart 16 ch dera PA 20 Interceptor 


MOBILES 


wtG. a 5 ‘ . $285 00 100 watt, Suen Ainp $5000 
5157 Anton Dr. MOT bAT & UHF 4F & BF wiPL 312559 catL FOR CURRENT FLYER 


Rh CwWs All sales cash or cashier's check. Fax: (406) 252-9617 
1-800-356-3200 Madison, WI 53719 cOumunicarions 1113 Central Ave. » Billings, MT 59102 406-252-9220 


ar 
VISA 
2 4 
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lassified 


distributed by 


On eects be 


(800) 435-9313 


in tthnois (800) 892-1611 


Order Fax (800) 284-4934 


Circle (102) on Fast Fact Card 


CRYSTALS 


FOR ALL RADIOS 


1 Communication Crystals 
Al makes and models 
( Channel Elements 
Receystabzed aod compensated 
COMPETITIVE PRICING! 
Emergency Service 
baw 


800-333-9825 


CAL CRYSTAL LAB, INC. 


USED MICROWAVE 
Farinon FM 2000 2 GHz 12 channels 
complete with manuals 
Call (203) 623-8561 
THREE-WAY COMMUNICATIONS 


Now, here’s a switch! 


automate (ON /7IEIEE turner switch 
lor WOway "adios. cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION" 


PROGRAMMABLE, 


15 MINUTES TO 15 HOURS®! 


MADE IN U.S.A. 


NO MORE DEAD BATTERIES!! 
PROTECT YOUR EQUIPMENT 
POR ONLY $74.95 
CALL NOW FOR MORE INFORMATION! 


ASK ABOUT 
y eo, - 
4) aa 
+ 


OUR NEW 
Piette tetht « = 
SHARGECUAR is 


DEALER KITT 


400 Higniand Avenue a 
Altoona PA 16602 


SIRI) ES 


Circle (103) on Fast Fact Card 
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COMMUNICATIONS 
VersaTel BUY-SELL-TRADE 


40w Exec II UHF Base 40 Exec || VHF Base 
100w Micor VHF Aptr, 100w Micor VHF Mobiles 
45w Micor 90 VHF 45w Micor UMF 

30w Maxar 80 UHF 30w Moxy VHF RCC 
30w Mirek VHF 100w Mitrek VHF 

30w Mirek UHF 30w Maxar 50 UHF 

50w Mocom 70 LB. Cons 100w Micor LB Base 
25w GE Century Il VHF 20w GE Contury Il UHF 
100w Mastr 1] UHF 100w Mastr Ii VHF 


75w Standard 966. LG 
2w UHF Expo, DPL 


100w Exec It UHF 

30w Aerotron UHF Syn 
12 Open Steel Racks 24, 48 Volt Supplies 
RCA 2 GHz CW62L Collins 6 GHz MW318 


* = SPECIALS * * 

“*Motorola 250 Watt UHF FURC—MINT! 

**Motorola MSR 2000. 110w, VHF. OC 
"GE Phoenix SX. 30w. 16 * VHF & UHF 


800-456-5548 


ARIZONA 
TWO WAY COMM. 


MX BATTERIES “‘NEW"* 372" $ 2000 
T44RTN1900 MICOR T/R UNITY 45W. 

450-470 $ 60.00 
TLE-8423A EXCITER MICOR 450-470 


WIKSW PA $ 40,00 


TLE-8433A EXCITER MICOR 
WIDE SPACE W/LOW AMP $ 5000 
TLE-8032A RECEIVER MiCOR 
450-494 MH2 $ 4000 
GE VHF MVP RADIOS 4 FREQ. W/PL $ 75.00 


BUY * SELL * TRADE 
(602) 624-8200 * LARRY 


Equipment for sale 


MW Enterprise St, 


$9500°" 
$2450°* 
CALL" 
~"Umden “aa 300 JOwait, 2 ch $125°* 


@ Repeater Identifiers 
@ Site Alarms 
@ Remote Telemetry 
@ Weather Stations 
@ Multiple Languages 
P . @ Emergency 
ae . Announcements 


DataVoice - DV-64 
Add a Recorded Natural Voice to your 
system or equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory. (If power is re- 
moved the recordings will not be lost}, We'll 
record your message(s) in a male or female 
voice - or - you can record the library by using 
the optional SDS-1000 development board on 
an IBM or compatible computer. 
Parallel input word 8 ohm Audio output 
select 600 ohm Audio 
500 ma keyline output output 
32 Kb sampling rate +9y to +]4v supply 
Multiple modes Size: 4.00" « 4.25" 
Selectable timing Connectors included 
Several different models avuilable 
Palomar Telecom, Inc. 
Suite E - Escondido, Ca. 92025 


(619) 746-7998 © Fax (619) 746-1610 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel wiwarranty or as is. 


ACS (303) 337-4811 
FAX (303) 337-3084 


BUYING USED GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
FOR SALE 

Motorola MICOR 45W wiacc.... 
MASTR I] LB/UHF/VHF RPT/BASE 
Delta-S 42-50 wiacec. new - 
Delta-S 42-50 no. acc. used eRe 
Delta-S 150-174 no. acc. NOW .... 
Delta-S 150-174 w/S600 ace . 
Delta-S 494 9OW 128 ch new .... 
MASTR II {50-174 no acc. LOW 
$-700 weather proof scan control 


new with acc 
MPI port, 4W/CB 150-174 new ........ 
$-900 128 ch contro] head ......2..... 
8-950 128 ch control head ---- 
C-800 scan control head 
C-900 scan/multi CG encode . tho 
MPS/MPR/MPX/MPI/MPD Chargers. zakes 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 


Motrac; Micor, Mocom: Mitrek; Etc. 
MT's, and GE Elements. Call for 


prices. 
Any desired Frequency available for 
fast delivery. 

. Lifetime Warranty on Crystals 
Trade-in credit on your Old Channel 
Elements 
We Buy Used Elements 

Try us first. We always have your 
frequency available. 


NKX 
1814 Hancock St. 
Gretna, LA 70053 


FOR SALE 
2GHz Collins Microwave Model #MS228-5 
HOT Standby (4 transmitters, 4 receivers) 


on private carrier frequency in 7 foot rack. 
$4000 
Call Don Clark Radio 
208-785-1430 


RADIUS P10 


and P10 accessories 


low low low low low 


ask for Virginia 
813-977-5470 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


Brasrco. 


PH (513) 773-6255 


PO. BOX 1482, PIQUA, OHIO 45356 


FOR SALE 
Used GE-MARC 


Trunking Radios. 
Call John Peacock 
800-232-7715 


( STX/MX Charger Giveaway 


6 unit rack chargers also available — call 


\California Radio « 800:2310103/ 


| Equipment for sale 


ak 300-5 + Atlas 
Circle (104) on Fa 


* EQUIPMENT FOR SALE 

MOTOROLA SERVICE MONITOR R-1200, 
CALIBRATED W/S0 DAY GUARANTEE 
WISCOPE: CODE ENCODER; MIX- 
ER.. .while they last. . .$1699 


NLN8858 One-Hour Units 


Motorola ; 
REGS Quantity 
guee: ie ese MTX800:900 Portables/ 
. (whsl) STX 800 MH> Portables 

Our price: 1-9 $39 1) C75RCB 800MHz Rptr 
10-19 $34 10) Spectra 900MHz all models . 
20-39 $29 10) D35MQA5GBS5 MaxTrac 800MHz.... 
404 $24 10) D3STDATLA Mostar 800MHz 


for price. 


Neate 708-674-1799 
te FAX: 708-676-8860 


Q r Leavitt Communications, Inc. 
Ask for Walter Marks 


ULTRA-COM 96 


« LOW PRICE 

¢ BIG SYSTEM 
PERFORMANCE 

« DYNAMIC 
PROGRAMMABILITY 

¢ MICROPROCESSOR 

= CONTROL 
, | © MULTI-FORMAT PAGING 

e MANAGEMENT REPORTS 

e PERSONNEL VEHICLE 
STATUS 

¢ G-STAR INTERFACE 

¢ E-911 COMPATIBILITY 


Desktop dispatch console 
expands to 16 channels 


MODULAR COMMUNICATION 
SYSTEMS 


13309 SATICOY ST. 
NORTH HOLLYWOOD, CA 91605 
TEL. 903-860-3660 FAX 903-860-3658 


Circle (105) on Fast Fact Card 
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GENERAL 


COMMUNICATIONS 


BUY—SELL 
TRADE 


Micor Base Repeater 
50-375w ... ay Avice Aron S795: 


Master Il Base Reptr. 
MOBILE COMMUNICATIONS WR Consolet Base series a 
-700W waveanenvs fio 250) 
ESLER fa THE USAT mo ile OR ae 
Mocom 70 Mobiles 
#1 G E EALE 2 50-100w " Sie from 100 
Largest Inventory — Quality Service Moon strom 150 
7 Mitrek Mobiles 
Fastest Delivery and Best Prices Se bocce from 150 
Master Il Mobiles 
—— 5157 Anton Dr. te = from 150 
Y ViSA_| cs Madison, WI a5100W from 100 
a 1- _ . 719 eni nura/M , . rom 1 
2 800 356 3200 53 RpoeninaC sctsteMtyP from 100 
Circle {106} on Fast Fact Card many types from 100 
Pulsar (I/lll VHF-Betl .-from 395 
USED 2-WAY RADIOS 


MOTOROLA 
CENTRACOM | & Il 
Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


PORTABLE RADIOS 


Gurien. 


PROCOM M22 


MINIATURE 

HANDHELD 

VHF FM TRANSCEIVERS 

2 WATTS - TWO CHANNELS 


(deal for use on construction sites, in facto- 
ries, for security control, and by recreational 
supervisors, 


FEATURES INCLUDE: 

© Range up to 3 miles, subject to environmental 
conditions. 

® Lightweight, compact, sturdy high impact plastic 
textured case, with belt clip and carry case. 

* Rechargeable nickel cadmium battery pack, A.C. 
battery charger, flexible antenna with BNC con- 
nector, F.C.C. license application included. 

« Jacks for A.C. charger, earphone, external speak- 
er/microphone, and external antenna with BNC 
connector. 

© Two-channel selector switch. 

* Volume control/power on-off switch. 

* High/low transmit power output switch 

* Adjustable squelch control/tone squelch on-off 
switch, 

« Battery/transmit LED indicator 

* Operates on any FC.C. Part 90 radio service tre- 
quencies. 

¢ Available in three business band frequencies, 
FREQUENCY A — 151.625 MHz (RED) 
FREQUENCY B — 154.570 MHz {BLUE} 
FREQUENCY C — 154.600 MHz (GREEN) 

* Includes set of installed crystals for one of above selected frequencies in channel 
1. Optional set of crystals can be installed for channel 2. 


“FANONGURIER— 531 wyiord Ro Tustin, cA 92680 
(714) 669-9890 © FAX: (714) 669-1081 = (800) 345-1354 
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Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
re 275-4505 © Fax (602)275-4555 

-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘Systems 90°° con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 

purchase of above equigment. 


AIR | COMM 4614 E. McDowell Rd. 
<< Phoenix, AZ 85008 


Singer. Mot. CT Cushman. Ser/Mon 
Monitors . 


from $995 


Bases/Repeaters/Mobiles. Mot & GE 
- No Used Pagers Portables or Pans 
= Cash + Shipping Paid Promptly 


Bob Sarnen Call for Quote or Sales List 
‘2 2 Orders & Bids 1-800-423-3858 


Others 1-501-835-7066 


BARNETT ELECTRONICS 


8718 White Lane 
North Little Rock, AR 72120 
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The talk of the town........... 


Voi The TP-1000/2000 features: 

oice - FSK 

- Activity monitor leds 

- Function / channel leds 
- Software control 

- Rack mountable 


Annunciated 
Channel! 
Identification 


FT - 40/80 Series 


TP-1000/2000 Series 


AEE's newest multifrequency termination panels 
TP-1000 (4 frequency) and the TP-2000 (8 fre- 
quency) are the talk of the town. Select a channel 
on our multifrequency tone remotes (RT-40 and 
RT-80 series), interfaced to our new termination 
panel, and the remote not only displays the chan- 
nel; but, it vocally identifies itself via our new micro- 
processor controlled synthesized panel. The pan- 
el also tells a remote when another remote has 
switched transmitting channels. 


J Engineering, Inc. 


13667 Floyd Circle + Dallas, Texas 75243 
(800) 527-4596 - (214) 238-9596 + Fax (214) 238-9181 
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Equipment for sale 


Antenna Farm 
11500 W. 90th St. « Overland Park, Kansas 66214 
913-492-6212 FAX 913-492-2948 


1 aps000 


Wattmeters, elements, loads and accessories 
in stock and available for immediate 
delivery. 


new" NEC 
IDP5000 Pagers 


Stocking common RCC and PCP 
frequencies 


SWEPT SWR MEASUREMENTS 7 
The Easy Way! £5 CHEEp CHEEP CHEEp 
Uses modern return loss bridge method. i | See a aa eae eee aoe 
oe Cheeses pretest) ga '@ THE PAGER-LABEL COMPANY FOR YQU. 
ow cost: 5- z .00. ANCHOR GRAPHICS ) 
seal x (ANCHOR GRAPHICS ) 
Interested?? Free application note: “Swept SWR SEnoliaiia Giecew uLeneT Claen-ARaGel 


Techniques” i 1467 LeMAY. CARROLLTON. Tx 75907 
Call: (316) 942-5100 for catalog & ap note! GUE (RIAN. SEA SREY PAR AAD CAE SSSR 


Why wait for your pagers 
Call before 12:00 noon CST 


for same day shipping. NEC 


McManus Communications 
501/763-6250 
FAX: 501/763-6533 


* MOBILES * BASES * PORTABLES + PAGERS © REMOTES » 
PCI — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp, 


$ Specials of the month. $ 


FOR SALE 


GE 100W VHF MASTR Il............$135 ea. 
GE 50W VHF MASTA Il....--...-.- 


e RCA » 


GE 100W LB MASTR | eg, ASE MASIF NUR MELD MODIS teeul Verlaan vata s ORES ° 
my 6=6=s GE Mastr Il 100W, MC74 Mobile 36-42 range wWacc. .............. - 
fen6=—si(s« GEE De|ta 40'W,, N3HH Mobile 150-170 range wiacc. crystal type..... m 
c rc 
eaten edo hme A ions, noes, fa 
° GE Mastr Pro base power supplies 4EP38A .............00 5005, : 
= GE Exec Il desk top base power supplies ......-.......0... 020. $75 
HV POWER SUPPLY FOR v2 KW ° GE Exec Il desk top base 150-170 range RM56................5. $150 
VHP MOSTAR RESRCR ES RAR oa ee GE S950 Control heads programmable .........- 0222s ieee res $49 
VARIOUS MOTGE PARTS GARDS o Micor Control (HOads: jccsiicciecsarraan neceecnwomennaeaie emis minineceun ngectnen $35 9 
| eee a My Catalog Available if you can't find it, try us! Call (201)772-0704 [im 
OKLAHOMA TWO-WAY * BOARDS + STRIPS + ACCESSORIES © ELEMENTS + REEDS = 


405-528-6467 


VISA—MASTERCARD—DISCOVER 
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The PoWch 


Remote Monitorinc System re 
Senps Avert Messace To Pacer te. 


=PAGNOW!. automatically alerts a 
pager indicating a problem and its location. Also 
monitors power. Internal rechargeable battery 
provides backup operation for 6-12 hours. Two 
inputs plus one output. 


USE FOR 


© Building Security * Equipment Failure 


— OUTPUT MODULE 


It's Washablel 


: 
. 
Pp = oo . &G A sturdy web belt-loop sewn on 


the back extends over the top and 
Is secured on the front with 


p 1 oo: fist a velcro tab. 


Pearers cat 1-800-72-Pouch 


Triggers off 
Your Minitor* Too! 


*Minitor is a trademark of Motorola, Inc. 
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ICOM R1 & R100 
The Ultimate scanners! 
They're In - The official version! 

Dealer: R1 $550 ppd /nctude UPS address 
Dealer: R100 $615 ppd and check w/order 
SWS Security 
1300 Boyd Rd. 

Street, MD 21154 301/879-4035 


For On/Off control of lights or equipment 
Call Toll-Free Now To Order up to 1 kW 


or Request More Information 
COMPUQUEST, INC. 


1 800 722-2050 801 Morse Avenue 
s é Schaumburg, IL 60193 
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ssified 


Equipment for sale 


CHANNEL ELEMENTS REBUILT 


has in stock 
ga ee C] Lifetime guarantee on Bomar Crystals 
(| Competitive pricing 
CI] 


hayes 


Electronic Corporation 


Look what Primus 


CALL 800-526-3935 


WE BUY AND SELL USED MOTOROLA 


AND GE FM TWO-WAY RADIOS 
GE CORONA, BOOMHz TRUNKED MOBILES 
GE MARK V, BOOMHz TRUNKED PORTABLES 

7 MICOR, 495MHz T74RTAIN00 

t MICOR COMM RPTA.. 460MHz, C64RCB9105 
MTS500, 460MHz. H34BBUS1tO 
MOSTAR. 460MHz, D44T2ATD00 
MICOR, 460MHz. T74RTAIOND 
MITREK, 1S3MHz, TB3JJA3000 
MICOR, 153MHz, TT3RTN3000 
CONSOLETTE BASES, 153MHz, 438683000 
MICOR BASE. 163MHz, C71RTB1105 
SINCLAIR MODEL 0202GC 4 CAVITY 
DUPLEXEAS, VHF 
MX350, 165MHz. H43AXU3120 (DVP) 
MAXAR 80, 173MHz, D43TSA3000 


SCHAEFER RADIO CO. 
1301 Grant ¢ Box 395 © Denver, 1A 50622 
319/984-6115 or FAX (319) 984-6220 


Distributed by 


primus 


ELECTRONICS CORPORATION 
800-435-1636 ¢ (IL) 800-892-1413 
FAX: 800-767-7605 
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... Your Best Source 
For High Quality 


Communication Batteries 


Offering the finest quality rechargeable nickel cadmium replacement 
batteries with the best warranty in the industry for: MOTOROLA 

¢ GENERAL ELECTRIC * MAXON « REGENCY « WILSON « REPCO 

¢ RCA « RITRON « ICOM * STANDARD e HENRY * KENWOOD « KING 

« JOHNSON » MIDLAND « YAESU, as well as custom assemblies, 


The House of Batteries 


picasso JABRO Batteries, Inc. 
Ly nergy 1938-A University Lane, Lisle. IL 60532 
Sear Products Value Added Center 5076. 'B99/323-3779 © FAX: 800/237-6435 
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MOTOROLA 


USED RADIOS 


at Low Prices! 


MERE BEA RECONDITIONED RADIOS 
*MOCOM 70 == TONE ELEMENTS HUNDREDS IN STOCK 
“APTRS. TEASE STATIONS. A 800-231-0103 ®, 


CALIFORNIA RADIO 


Large Quantities * (817) 433-5452 


low ara 

Antenna for Radio 

Conumunication: ‘Cyasaetcsooaorat: 
Madel CRSYA 


FEATURES: dadesentbins . 
* Higher "Q" than whip antennas 
* 95% Height reduction 
* Models available from 27-900 MHz 
(HE, VEIE, & UHF) rf 
COM-RAD INDUSTRIES 8. 
Grand Island, NY 14072 * 716/773-1445 
For Intmediate FAX Info: 1-800-934-2FAX 
Code 1001 


8 analog inputs ¢ 8 digital inputs ¢ 
User set-up to monitor 1 to 8 transmitters 
DTMF/FSK/RS-485 
Dial-Up phone * Radio « Wire pair 
Operator may: 

Set Hi/Lo Analog Limits 


Turn on/off the 8 controlled outputs 
Interrogate site 


Automatically reports a 


Berry Controls Inc. 


48-hour, 1-week and 2-3 week service 


IN NJ: 908-356-7787 


201 Blackford Avenue * Middlesex, NJ 08846 


ins 9 plain language names & unils 
arms lo host computer 
Easily expanded to 255 units max. Add capability when needed. 


23 N. Central Ave. ¢ Canonsburg, PA 15317 


FAX 800-777-2197 
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SERVICE 
MONITORS 


Specializing in Service Monitors since 1973 


* Repair and Calibration 
* Buy, Sell and Trade 


COMMUNICATION 
INSTRUMENTS ~ 


356 Hillcrest Street, E! Segundo, CA 90245 
Phone (800) 288-8223 or (213) 322-3666 


GE 2-WAY RADIO 


WHOLESALE 
DISTRIBUTION CENTER, 


D&L CONNECTIONS: 


A DIVISION OF — DAL COMMUNICATIONS. INC 
3512 CAVALIER DRIVE + FORT ¥ WAYNE IN 46808 


ee "1-800-336-6825 
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Pagers and parts 
Reconditioned or As Is 
Motorola and NEC 
We also have new and used parts for pagers; Batter- 
res, vib motors, cases, code plugs, reeds, filters. etc. 
Call today for your pager needs 
We buy pagers 
McManus Communications 
(501) 763-6250 
FAX (501) 763-6533 


SITE MANAGER SYSTEM / BC100 SITE MONITOR 


8 out 


Unused inpuls may monitor temperature, AC, etc. 


Host software for PC or compatible/RS232 from host computer, 


EN/OIS any analog/digital in or entire unit Rueben eS 


(412) 746-8888 


Circle (118) on Fast Fact Card 


Mobile Radio Technology November 199t 


Equipment for sale 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 870-4121 
FAX (602) 395-1357 
2340 W. Columbine 
Phoenix, Arizona 85029 


COOKS 
COMMUNICATIONS 
CORP. 


Met Cand 


[nascar 
a 4 


—— 


(Authorized Dealer} 


GENERAL @@ ELECTRIC 
Mabile Radio 
GE MOBILE AND PORTABLE RADIOS 
AT WHOLESALE PRICES 


160 N, BROADWAY 1-800-233-8818 


FRESNO, CA 93701 

=> Totally AWES() 
Low Band MITREKS 

29-39 Mhz or 39-50 Mhz 395. «: 


110 Watts, Pl or Dol, 1 or 4 ch. 
CALIFORNIA RADIO P 800-331-0103 495. 1-9 


RADIO DELAY OFF TIMER DG-10L, DG-105, DG-108 
Provides contin) af nidio with delayed shut-down afer ingnitiog a fried off, Chive factory stock 
delay timtes une wvtilable: 1-2. 3-5, 79 hours. teastont delay tines available, The DG 100 sens 
device eliminates hatery failure due w leaving mobile, celular, trunking and marine mabos or 
any ulber equipment on inadveremly, Proven an eet, goverment, police abnd fire service whicles. 


30.00 COMM'NET 2000 
COMMUNICATIONS/MANUFACTURING 
P.O. Box 20 S407 N.E, Stephens 
Winchester, Oregon 97495, Mux (503) 672-6475 


A otorola 


Large 


Mobile Extender DGME 100 
Delay Gated Repeater Maker DGRM 501 
The DGRM $0) provides for repeater operation while 
the DGME 1000 provides far mobile extended opera 
tion with use of most any two Cransceivers, Repeater, 
Extend, Cross Hand & Link operation. Digital gate cir- 
cuit for positive control and min, power draw. DGRM 

S301 & SOLB ideal for rerute locations. 


$89.00 169,00 


Order 1-800-283-5158 


L year henited wurtunly 


Computer software 


“Sy 


MICROWAVE ENGINEERING PROGRAMS 
Computer Software for Microwave Engineering Applications 
M@ Path Profiles: Real Time M@ Path Analysis 
HM Quadmap Crossover Points with Quadmap Names 
rane 3 & 30 Second TOPO Data, HAAT Calculations 
ly — 


3 Second 
Digiuzed 
Terrain Data 
Available 
‘On CD-ROM 


ROCKY MOUNTAIN COMMUNICATIONS, INC. 
2023 Montane Drive East Ml Golden, Colorado 80401 
(303) 526-5454 Fax: (303) 526-2662 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 


For Two-Way Radios and Cordless Telephones 
B Motorola @ GE @ Uniden M@ Maxon & King 
B Midland @ Cobra M AT&T Mf Radio Shack Mi Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


>XCENTURION 


INTERNATIONAL, INC. 
P.O, Box 82846 HM Lincoln, NE 68501 


Bee 
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Communications & Electronics inc 


- v 130-17 23rd Ave.,BIdg."B: 
mS, MaU a College Point,N.Yy.11356 


PHONE: 718-358-8922 FAX: 716-355-0366 


Centra Com I......Centra Com II 


Centra Com 1 & Il customizing and programming performed by 
the customizers at LSNY. If all other sources fail, try us! 


Real World Propagation Studies 


* On-Line Services 
* FCC and FAA Data Files for PC 
* 3Second Terrain Data on CD-ROM 


Richard L. & Richard P. Biby, Principals 


| || Communications 
=H Data Services, Inc. 


6105-E Arlington Blvd. ¢ Falls Church, VA 22044 
(703} 54-0034 * Telefax (703) 534-7884 


Service Management Software 


The COMPLETE LMR Shop tool kit - 

Announcing VERSION 2.01 
INVENTORY: Parta kit paki, serial # tracking, 
warttanty database, FAST price checks, Jow and out 
reports, plus cross reference by DESCRIPTION. 
REPAIR ORDERS: Thick active tepairs by Account f, 
or steuts. Builds shop history indexed by Account #, 
Model #, Serial #, or by VYohicle. Avtomatically 
subtracts parca from inventory and optionally prints 


tickets on YOUR forms! 


REPORTS: Customer, Inventory, lovaicing, Frequency 
Rolodex, Shop Productivity and Service Contract Analy. 
Completely menu driven with online ‘pop up" help. 
Runs on any [IBM PC competible wich 512K + HD. 
Complete package - $149. FREE demo and manual 


‘\ i on 


210 MAIN ST., SUITE 153, SEAL BEACH, CA S740 (213) 430-5802 
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VHF/UHF LAND MOBILE RADIO 
Predicted Area Coverage Software 


M FSPL, PEL, Okumura, Shadow Area Models 
@ Terrain Loss & Earth Curvature Computed 
@ Omni or Directional Antenna Patterns 

@ Plot up to 360 Radials & 3 Receive Levels oy 
@ HP-GL™ Plotter Support for Direct Map Overlays 

@ Interactive Spreadsheet Approach for Data Entry 


i2) 


es 


aa 


Computer software 


2023 Montane Drive East Hi Golden, siaeis an 
(303) 526-5454 Fax: (303) 526-2662 


Pager/Message Center Software 
TRACKS EVERYTHING 


Available for Lease or Purchase 
Billing * Inventory 
People * Commissions 
Rentals, Mobiles, Voice Mail 
TAS, Reports & More 


BURKE COMMUNICATIONS 
742 N. Taylor, Oak Park, IL 60302 
708-383-8580 FAX 708-386-1336 


CC Licensir 
Quickform 574 ¢ 


Radius 
Co-opable 


f COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


(CEMS) i 
ry 
A A 3 
| 3 
i ? Seco, 
{ LAND MOBILE RADIO COVERAGE a a 
{ (LMRC) ata 


MICROWAVE LAND MOBILE RADIO 


@ Menu Driven Color Codes @ fs uveringe Deut ” 
© On Serren Pol Protile Dosa © Multiple Meedietiat Midets 

© Diltiaction Loy. ¢ alesthation, @ Mt outils» SU Ma (80) Kat} Rivlin 

@ Reflected Signal Analysis © Retiel Maps an €or 


@ Roble and Syste Dasara © tatermtuhation Calenbutinets 


2 WO Ty and Ry Frequenvies 


© Lp Onder 


© Cbapehig Proweentatiuns 


NORTON ENGINEERING 
10002 McDuff Court 


Demo Disk 


and | 

Vienna, VA 22181 ta 

703) 938-5745 Sample Printouts i 
Fax: (703) 933-9168 Available 
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AID SOFTWARE 
Calculations 
. (SCADA 
* Topo-Graph ¢ 
*® HAAT Calc 


CONSULTING SERVICES 


*® Feasibility Studies 


* Path Analysis 
* Specifications 
* License Assistance 
30 Second & 3 Arc Second Data Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 


P, O, Box 884 Montgomery, TX 77356 »* (409) 588-3200 « FAX (409) 588-4434 
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CurNet 


“‘Near paperless”’ service 
shop software for PC net- 
works and multitaskers. 
Self pricing service tickets, 
inventory, accounts receiv- 
able, recurrent and airtime 
billing Zetron billing in- 
cluded, other airtime mod- 
ules available. 


Full BBS Support 
Connect 703-268-9767 
(300 to 2400, N, 8, 1) 


TURBEX Z 

Systems and Supervisory 
Control, and Data Acquisi- 
tion Via Packet Radio us- 
ing Zentron remote termi- 
nal units. 


Seeking system integrators 
for the western united 
states for the water quali- 


ty, wastewater and agricul- 
tural and security markets. 
A prime expansion area for 
qualified integrators. 


IMSITE, SITEPRO 
Intermodulation, graphics, 
path for PE. and tech. 


Engineering and Technical 
software for Professional 
Engineers, Technicians and 
Two-Way Shops. The 
worlds fastest Intermodu- 
lation PC programs...no ex- 
ceptions. Toolbox and Ma- 
jor Application Software. 
FULL BULLETIN BOARD SUPPORT 
CALL: 


CYBERSYM 
CONTROL SYSTEMS 
P.O. Box 227 
Blacksburg, VA 24063 
703-268-5400 VOICE 
703-268-9767 BBS 
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ADVANCED INTERMOD 
PC SOFTWARE - $99 

By popular demand, ver. 2.10, now with site data- 
base. Enter freqs. only once, save, recall, edit, do 

“what if" studies, Time proven since 1985. Select to 
9th order, any band width, over 200 Tx and Rx freqs., 
IF’s, etc, Reports in plain English text. Help Screens. 
Free Damo Disk. 


mz; 


MECH-ELEC SYSTEMS 
(303) 674-1101 
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| Computer software | 


Terrain Analysis Package (TAP) 


Tha 


PC-based software for RF studies 
* Area field strength coverage maps. 


* Shadow maps. 


* Choice of propagation models. 
¢ Point-to-point/microwave fade margin and 
reliability calculations. 


SoftWright 
791 South Holly Street 
Denver, Colorado 80222 
(303) 329-6388 
FAX |303} 329-0901 


vegetation. 


RADIO SYSTEM DESIGN 


Computer Software for PC's 


* Digital Topography - 3" and 30" 
* Geographic Boundaries 
* Demographic Analysis 


* Full Range of Design Options 


* Radio Coverage 


* User-customized data base for buildings and 


* Digital elevation data on floppy disk or CD-ROM. 
¢ Intermodulation product studies. 


Free demo disk upon request. 


* 3-D Displays 


* Path Profiles 


Tower space 


Fs dn ti ti dias tac das ts th Bac tins tins thas tls 


: 
: 
; 
: 


PF FELL LE LLL LEE LEP LPP 


37 CALIFORNIA ANTENNA SITES 


* Major Locations ¢ Srand-by power 
* Large dish capaciry * Secure facilities 
* Ait Conditioning 


Or develop your own site. 
Lond available ot Oat Mountain/Chorsworth 


MERIDIAN COMMUNICATIONS 
Since 1956 
23501 Pork Sorento. St 
Colabasas. CA 91¢ 
Conract Rich or Jock Reichler ot 


818/888-7000 


PPPLL EPP EE PPL LPS 


COMMUNICATIONS 
SITE SPECIALISTS. 


Site Selection, Acquisition, Development, Construction, 
Engineering, Management, Marketing. 
Prime Sites Available Now... IN, MA, MD, MI, NC, OH, VA 


J MA - Applied Spectrum Research 


2975 Valmont #100 
303 444 4871 


Computer Resources, Inc. 


The Service Management System is de- 
signed for management of a mobile com- 
munications company. The Service Man- 
agement System provides the user with 
the ability to produce work orders and 
work order history. Inventory control and 
purchasing. Contract maintenance and 
costing, equipment maintenance and 
costing, Technician productivity, Recur- 
ring Billing, SMR Billing, Pager billing and 
inventory control. Along with Accounts 
Receivable, Accounts Payable, Payroll 
and General Ledger. 


205/591-8810 
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Tower space 


TOWER SPACE 


Victorville at 4482 and Barstow, CA at 
3325 feet. 

MICROWAVE CIRCUITS BETWEEN 
SITES. 


CALL NOW: (818) 308-0398 
FAX: (818) 308-3909 


PRIME N‘°RTHERN 
NEVA?!*. SITES 


Our newest, Pond Peak, at 8035' 
AMSL 2635' AAT, Overlooking 
Reno and Fallon and the I-80 cor- 
ridor, 


CALL NOW, 702-827-6060 
HIGH COUNTRY COMMUNICATIONS 


Boulder, CO 80301 USA 
FAX: 303 444 4872 


ALASKA 
3 Second Digitized Terrain Data on CD-ROM 


ROCKY MOUNTAIN 
COMMUNICATIONS, INC. 


2023 Montane Drive East « Golden, CO 80401 
(303) 526-5454 FAX: (303) 526-2662 


Tower space 


NEED TENANTS?? 
Advertise your sites in the 
( NATIONAL COMMUNICATIONS 
\ SITE DIRECTORY x 


Dedicated to advertising antenna sites for lease 


NEED SITES? 


Then NCSD contains hundreds of prime 
antenna sites across the Nation, 
To get your copy write or call: 
“**INTRAFAM, Dept. M, P.O. Box 6093*** 
Freehold, NJ 07728 (908) 462-5964 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System 
to UHF & 800 MHz using 31/8” hard line. For 
window tower top amp. If you need antenna 
space in: 

Jacksonville * Tampa Bay * Sarasota/Venice 
Lakeland * Disneyworld/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


19081 636-6970 + FAX 19081 636-77 


1991 RAM Facilites Management inc 


813-392-1681 


FACILITIES MANAGEMENT, INC. 


0 Woodondge Center Onve, Woodbnage. NJ 07095 
7260 + Toll-Free (800) 247.4796 
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TOWER SPACE 
NEW ENGLAND AREA 


Foxboro, MA: Lat. 42-05-43, Lon. 71-13-52 
AGL 465° AMSL 865° 

Kingston, MA: Lat. 41-57-45, Lon. 71-43-01 
AGL 468' AMSL 728’ 

Medford, MA: Lat. 42-25-51, Lon. 71-05-22 
AGL 350’ AMSL 538’ 

Johnston, Ri: Lat. 41-48-12, Lon. 71-33-27 
AGL 490’ AMSL 990' 

Hopkinton, Ri: Lat. 41-29-41, Lon. 71-47-05 
AGL 464' AMSL 849’ 
Farmington, NH: Lat. 43-21-16, Lon. 71-04-19 
AGL 592’ AMSL 1600’ 


SOUTH FLORIDA TALL TOWER 
Miami, FL: Lat. 25-58-15, Lon. 80-12-32 
AGL 1044’ ASML 1049' 
Industrial Electric & Electronics, Inc. 
100 Marion Drive 
Kingston, MA 02364 
CONTACT: DAVE FENTON 
1-800-323-7212 Outside Mass. 
1-800-696-9109 Mass. Only 


Microwave Tower Sites/Routes 
AUSTIN-HOUSTON 
DALLAS-MEMPHIS 

CLEVELAND-PITTSBURGH 
CLEVELAND-DETROIT 
Suncoast Tower Holdings 
813-392-8205 
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lassified 


Tower space 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader — ¢ hoose Motorola. Our 
nationwide network of antenna sites offers vou space on thousands of 
premier antenna sites across the country. Contact Motorola Netyork 
Services Division today for your local and national site needs or to find out 
more about our site planning : and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-576-5484 


1301 E: Aigo 
Schaumburg, IL 60196 


® and Motorola are trademarks of Motorola, Inc. 


; \ Network Services Division 


© Motorola, 1991. 


OKLAHOMA COVERAGE TEL: (708) 823-7713 


TWENTY PROFESSIONALLY DESIGNED 
AND MAINTAINED COMMUNICATIONS 
ANTENNA SITES IN CENTRAL AND 
WESTERN OKLAHOMA, INCLUDING 

A NEW 850’ OKLAHOMA CITY 
TOWER. 


CONTACT: ARNO L. PAUTSCH 
(405) 234-1584 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
STAN STANN METROPOLITIAN CHICAGO 
AREA P O Box 31160 
CHICAGO. It 60631 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


Southern Oregon Tower Sites 


3 Premier, professionally managed 
antenna sites near Medford and Klamath Falls 


SIERRA CASCADE COMMUNICATIONS, INC. 


P.O, Box 159, Medford OR 97501 
03) 779-1550 FAX (503 - 


UNBELIEVABLE RADIO SPACE AVAILABLE! 
You'd be crazy not to look at the only site in downtown Boston that 
CAN HEAR has NO INTERMOD and GUARANTEES IT IN YOUR 
LICENSE AGREEMENT. 1.3 miles away and at 723’ its ONLY 53’ short- 
er than the Prudential and has precabled telco & emergency power, 


air cond., 24 hr access, good lighting, fiber and more. 
CALL NOW, YOU’LL BE IMPRESSED. 
Lat 42° 21' 08” Long 71° 03’ 25” 
Skyline Antenna Management, Inc 
Call Peter Kovaleski, 203-684-4444 
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FT. MYERS—NAPLES FLORIDA AREA 
New 800° foot tower now being built midway between 
Ft. Myers and Naples in Bonita Springs, Tower will of- 
fer excellent coverage of these rapidly expanding mar- 
kets. Limited space available. 


INTERESTED PAATIES REPLY TO: 


TOWER 
PO. BOX 2845, FT. MYERS, FL 33902 


SEATTLE AREA 


Commercial power with generator backup. 
Good security, Year around access. 


GOLDSPAR COMMUNICATIONS 
206-588-3459 
Fax 206-581-2205 


TOWER SPACE—EAST TEXAS AREA 
Wills Point. Texas: AGL 430’ 
Sulphur Springs, Texas: AGL 430’ 
Winnsboro, Texas: AGL 320’ 
Mineola, Texas: AGL 250’ 

Tyler, Texas: AGL 430° 
Palestine, Texas: AGL 500° 


For the best rates in East Texas contact: 
Ronny Deaton 


Ronny's Communication 
P.O. Box 123, Winnsboro, TX 75494 


1-800-442-8766 


AURORA, 


40 miles west of Chicago 
41° 45'29”"N 88°18'55"W 
AGL 638 to roof 243’ 
Space available on towers. 95' above roof 
level & 40° above roof. Space also availa- 
ble for new towers or at roof level. 
Call Gordon Wetherholt 
Fox Island Place 


(708) 897-6055 


Repair services 


s 2-WAY REPAIR 
JHIR* Psecids 


Motorola, Uniden, Standara 
Johnson. Midand and many more! 
A.S.K. COMMUNICATIONS 


1-800-827-0747 


3837 E. Wier Ave.. Suile #1, Phoenix. AZ 85040 
"Plus parts & sheppeng 


Ais 


a ‘The Pager Repair People" 
High quality. cost effective, and guaranteed 


pager repair. Flat rate labor (plus parts and 
shipping) on Motorola and NEC, WE NOW 
SERVICE PANASONIC, 

(303) 337-4811 


M&M COMMUNICATIONS 
103 W. Main St 
Youngsville, NC 27596 AERY 
(919) 556-5999 
BUY, SELL AND SERVICE ALL 
AEROTRON TWO-WAY PRODUCTS 
Authorized Service Center 
5-day Turn « Same Day Shipping 
Wholesale Parts * Quality Workmanship 


WE CAN SAVE YOU MONEY! 


ALCOM ELECTRONICS, INC. HAS A COMPLETE INVENTORY 
OF REFURBISHED FREQUENCY COUNTERS, DISTORTION 


Electronics 
A) 
bod as, 
—— 


ANALYZERS, SPECTRUM ANALYZERS, FREQUENCY 
SELECTIVE VOLTMETERS, TONE GENERATORS, SERVICE 
MONITORS, TRANSMISSION TEST SETS, 
MICROWAVE POWER METERS & SENSORS, SWEEP GENERATORS thy 
WE - CHART RECORDERS, AND MORE... PRIORiTy 
TAKE TAA yseo FAX YOUR REQUIREMENTS OR CALL SERVICE 
on NEW cet 1-800-476-2526 — 24 HOUR FAX LINE 601-868-0133 AVAILAB) 
EQUuIr ALCOM ELECTRONICS, INC. “73 HOURS 
wie GARY A 2801 17TH AVENUE, GULFPORT, MS 39501 ai Wwe 
FULL LINE OF a a a EQUIPMENT 
TELECOMM RYCOM 6041 AVAILABLE 
INSTRUMENTS FREQUENCY SELECTIVE LEVEL METER HEWLETT PACKARD 
RYCOM TEKTRONIX 
FREQUENCY IFR 
SELECTIVE KIPP & ZONEN 
VOLTMETERS CUSHMAN 
METRO TEL/DDI MOTOROLA 
TRANSMISSION MARCONI 
TEST SETS JFW ATTENUATORS 
DROP & INSERT ADC 
T1, DS1, DS2 PACE 
DS3 & DS4 B&K 
AVCOM FLUKE 
SPECTRUM 4 PRECISION INSTRUMENTS IN ONE WEINSCHEL 
ANALYZERS FULLY PORTABLE WAVETEK 
WECO, CABLES T WIDE BAND LEVEL METER BOONTON 
— SIGNAL COUNTER GENRAD 


AND ADAPTERS, 


— FREQUENCY COUNTER 


OPTOELECTRONICS 
AND MANY, MANY 
MORE... 


BANTAM ADAPTERS, 
AND MUCH, MUCH 
MORE... 


MADE IN U.S.A. 


WE REPAIR AND CALIBRATE ALL 
MAJOR MANUFACTURER'S TEST EQUIPMENT 
FROM DC TO MICROWAVE 
ALCOM IS A FULLY STAFFED LAB THAT IS 
N.I.S.1T. TRACEABLE AND MEETS THE CALIBRATION 
SYSTEM REQUIREMENTS OF MIL-STD 45662A 
A MEMBER OF THE 
NATIONAL CONFERENCE OF STANDARDS LABORATORIES 
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CUSHMAN SERVICE CENTERS 


THESE ARE THE ONLY FACTORY AUTHORIZED CUSHMAN SERVICE CENTERS 


TRITON ELECTRONICS, INC. 
4300 LINCOLN AVE., UNIT O 
ROLLING MEADOWS, IL 60008 
(708) 934-6426 
FAX (708) 934-7195 


TWO WAY RADIO REPAIR 
Specializing in 
REGENCY/RELM, WILSON, OTHERS 
$25.00/Hr. Plus Parts & Shipping 
Fast Turnaround / Factory Trained 
MULTICOM 1-800-798-5842 
2501 NW 10th, Oklahoma City, OK 73107 


PAGER/PORTABLE REPAIR 


Low-cost conversion 
Discounts for quantity 


Pager Repair: Flat rate-$10 plus parts. 
Portable Repair: Flat rate-S30/hr. plus parts. 
aximum 2 hours. 


Call Pager Communications 
for quotes: 1-800-955-1044 


SERVICE 
MONITORS 


Specializing in Service Monitors since 1973 
¢ Repair and Calibration 
¢ Buy, Sell and Trade 
Be » COMMUNICATION 
{ = 
“~— INSTRUMENTS © 


356 Hillcrest Street, El Segundo, CA 90245 
Phone (800) 288-8223 or (213) 322-3666 


PHILA., PA., SO. JERSEY 
$250°° Commission 
METROPH@NE 


Professional on-site installation .. $125 
Warranty service on all brands. 


ADVANCED CELLULAR 
OF PHILADELPHIA 
800-233-0013 * IN PA 215-322-4600 
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CUSHMAN ELECTRONICS, INC. 
2144 BERING DRIVE 
SAN JOSE, CA 95131 
(408) 432-8100 
FAX (408) 432-8359 


New and Used Instruments Available. 
Models: 6030. 7120. 7130. CE15, CE200. CE201. 
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CELLULAR REPAIRS 


KEEP YOUR 
CUSTOMERS HAPPY! 


Superior warranty facility 
for 12 manufacturers 
® 24-hour turn-around 


* Extensivé inventory for 
hard-to-get parts 


e Non-warranty repairs 


1-800-326-7901 
ext. 101 


Cellular Phone Services, Inc. 
403 E. Gude Dr, 
Rockville, MD 20850-1351 
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WANTED 35 MHz PAGERS 
WANTED 35 MHz 
MOTOROLA 
Transmitters, PURC/Compa 
1-800-638-9969 
Ask for Ext. #18 


WANTED 


Used GE Trunked Mobiles and Stations 
TMX-8210, TMX-8310, TMX-8510, 
GE-MARC V Stations. 

Call John Peacock 
800-232-7715 


NS ELECTRONICS SERVICE, INC. 
3610 DEKALB TECH. PKWY. 
SUITE 110/111 
ATLANTA, GA 30340 
(404) 451-3264 
FAX (404) 458-8785 


[ Cellular services || Equipment wanted _| 


Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 


Buy-Comin-Co. 
1-800-347-4121 


FAX (602) 395-1357 
WANTED 


Motorola Pocket TX’s, Portable Receivers and 
Recorders. Alarm TX's, Cisco's, Bell & 
Howell/Kel Equipment AID - Audio Intelligence 
Devices Equipment, OAR. 
Contact: Michael Adler 
Sherwood Communications Assoc. 
215-357-9065 


HT600/P200 2 ch to 6 channel 
CONVERSION $40.00 

Out of Band Modifications for 

Radius Portables and Mobiles 


Metrocom 718-392-3300 


SERVICE INSTRUCTION 
38 lessons & tests written exclusively for moblie com- 
munications servicing. No Radar. No TV. Home Study, 
$375. Time payments available. Established 1960. 


MT! 


(503) 882-5408 


ING 


Mobile Training Institute 
528 Pacific Terr. PO. Box E 
Klamath Falls, OR 97601-0021 


Minimize your Losses 
Maximize your Gains 


D P ELECTRONICS, INC. 
152 Floyd Avenue 
Bloomfield, NJ 07003 


(201) 748-6334 


Cellular Books 


1. The Cellular Telephone Directory—book 
of coverage maps and dialing instructions for 
cities with cellular service. 576 pages. $17 
2. Simplified Cellular—how cellular works. 
Clear text. 136 illustrations, 160 pages. $29 
3. Rural Cellular Magazine—current news of 
rural U.S. cellular systems. 12 issues. $55 
4. Cellular Sales & Marketing Newsletter— 
latest ideas to increase sales. 12 issues. $347 
5. Program Handbook—how to program 250 
cellular telephone models. 360 pages. $149 
6. Product Operation Handbook—concise 
summaries of 220 owner's manuals, plus 130 
handset identity drawings. 375 pages. $149 
7. Three Book Package—both handbooks 
above. plus an installation handbook. $295 
8. Digital Cellular Radio—history and future 
of the cellular phone industry. 448 pages. $85 
9. Cellular Radio Handbook—a relerence for 
operating cellular systems. 527 pages. $185 
10. Inside Cellular—a managemient. business 
plan for carriers and agents. 197 pages. $185 
11. Cellular Dealers Book—name, address, 
phone numbers of 5800 U.S. dealers. $155 
12. Cellular Installation—advice and step- 
by-step instructions for installing cellular 
phones. Book $49, VHS video $79, both $117, 


RENTALS 
800-767-1963 


MOSS COMMUNICATIONS, INC. 


NEW!! 
MOTOROLA GP300 


Mobile 


MOTOROLA 
RADIO RENTALS 


* MT1000, HT600, P200 

¢ Intrinsically Safe 

e All Types Headphones 

* Mobiles & Portapacks 

e Repeaters & Crossband 
Sets 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Technology 


Classified 


1-800-366-6731 1-206-232-3464 


Business opportunities 


BUSINESS FOR SALE 


Interested in moving to Southern New Mexico. 
Must sell small Two-Way Radio Sales and Serv- 
ice Shop. Great family business, Over 200 ac- 
counts, solid income. Priced reasonable. For 
detailed information send name, address and 
telephone number to: Mobile Radio Technolo- 
gy, P.O. Box 12901, Dept. 915, OPKS 66282. 


Send out a strong signal 
in your next mailing. 


Choose the most responsive names in the 
mobile communications industry... 

For your next mailing, rely on 

Mobile Radio Technology's 

subscriber file to reach 24,017* 

qualified industry professionils, 


Put Mobile Radio Technology's 
subseriber file to work for you 
and reach the real deciston- 
makers in the mobile 
communications industry. 


Mobile Radio 
‘Rchnology 


‘6/91 BPA 


We're making a name for you. 


For more information, contact: 
Loni Christic 

MRT List Rental 

P.O. Bax 12901 

Overland Park, KS 66252 @ 


Call 913-541-6647 


DIRECT 
FAX 913-541-6739 


LIST RENTAL SESVICT. 


Communications Publishing 


ales offices 


PUBLISHER 
Mercy Contreras 

First National Bank Building 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


SOUTHERN REGION 

Diane Hite, Marketing Manager 
First National Bank Building 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


NORTHEAST REGION 

Ruth Breashears, Marketing Manager 
First National Bank Building 

333 W. Hampden, Suite 803 
Englewood, CO 80110 

Telephone: 303-762-1249 

Telefax: 303-762-0069 


WESTERN REGION 

Dennis Hegg, Marketing Manager 
950 N. Gate Drive, Suite 207 

San Rafael, CA 94903 
Telephone: 415-491-1442 

Telefax: 415-491-1842 


PO Box 500 
Mercer Island, WA 98040 
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EEE 


MIDWEST REGION 

Nancy Matthews, Marketing Manager 
55 East Jackson Blvd., Suite 1100W 
Chicago, IL 60604 

Telephone: 312-435-2340 

Telefax: 312-922-1408 


CLASSIFIED SALES 

Carla Gamino, Classified Marketing Manager 
First National Bank Building, 

333 W. Hampden, Suite 803 

Englewood, CO 80110 

Telephone: 303-762-1249 

Telefax: 303-762-0069 


EUROPE: 

Nicholas McGeachin 

Unit 3, Castle Farm Business Centre 
Clifton Road, Deddington 

Oxford, OX15 4TP UK 

Telephone: 44 (0)869 39794 

Telefax: 44 (0)869 38040 

Telex 837469 BES G 


JAPAN: 

Mashy Yoshikawa 

Orient Echo, Inc. 

1101 Grand Maison 
Shimomiyabi-Cho, 2-18 
Shinjuku-ku, Tokyo 162 Japan 
Telephone: 33-235-5852 
Telefax: 33-235-5961 

Telex: J-33376 MYORIENT 
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d index/hotline 


Page Fast Fact Advertiser Fast Fact Advertiser 
Company Number Number Hotline Company Number Hotline 


ACE Communications 74 800-445-7717 Lindgren A.F. Enclosures Inc. 708-307-7200 
Advanced Videotech Corp. 800-233-0013 Marketronics Corp. ; 800-845-1230 
Alcom Electronics. Inc. 800-476-2526 Maxon Electronics 816-891-6320 
Antenex Inc., Signal Prop System 800-323-3757 Maxrad. Inc. 708-595-3933 
The Antenna Farm 913-492-2948 Microwave Filter Company Inc 315-437-3953 
The Antenna Specialists Co 215-349-8400 Midian Electronics Inc. 602-884-7981 
Astron Corp 714-458-7277 Midland International. LMR 800-MID-LAND 


Automation & Electronics Engr. 214-238-9393 Mobile Mark. Inc. i 800-648-2800 
AW Enterprises 800-334-4884 Modular Communications Systems 903-860-3660 


Barnett Electronics 800-423-3858 Motorola C&E Ses : 708-567-5484 
Beepers to Go 516-365-2337 Motorola Government reste . 800-543-9191 
Berry Controls, inc. 412-746-8888 Multiplier Industries Corp. ; sii 914-241-9510 
216-248-1200 MX-COM, Inc. . it ‘ sara 919-744-5050 
800-526-3935 NEC America sea cig 214-907-4000 
New Mar ea abet sees. .. 714-751-0488 
Northern Controts Comms . : ... 907-452-7765 
Norton Engineering. ...... rae ... 703-938-5745 
Orbacom Systems, Inc. er ...... 609-829-4455 
Pekaar Communication, Inc. sis ».....~.201-772-0704 
Primus Electronics Corp. 115... 800-435-1636 
Raven Electronics Corp. . site we . .702-359-3700 
Reim Communications . Fae ..... 800-821-2900 


Bird Electronics Corp. 


800-526-3935 
California Radio 800-231-0103 
Carlson Communications . 800-283-6006 
Celwave..... 800-321-4700 
Centurion International Inc. A .800-228-4563 
CES, Inc. i : 407-679-9440 
Chargeguard Corp. Oe a 3 800-458-3410 
Cimarron Technologies ..._.. 800-487-7184 
‘ Ritron Inc. : 2 317-846-1201 
David Clark Company Inc. .. ... ; 508-756-6216 : 
2 ea Rocky Mountain 
Communications Specialists SY ... 800-854-0547 Communications, Inc : 303-988-3395 
Communications Publishing 800-366-6731 Santa Fe Distributing _.. 913-492-8288 
Communications Associates .... 800-435-9313 Scalia Electronic Corp. 2s ...503-779-6500 
COMPUQUEST, Inc, ieee . . 800-722-2353 Schiumberger Technologies . 800-225-5765 
COMTELCO Industries, Inc. a 708-790-9894 Securitron Company .... 408-263-6434 
Connect Systems, Inc. 800-545-1349 Selectone Corporation .. ... . 415-887-1950 
Control Signal Corp. 303-989-8000 Shure Brothers. Inc. ..... .. .800-25S-HURE 
CPI Communications Inc . 800-869-9128 Sigtone, Inc, sii 800-525-8663 
Cushcraft/Signals Corp. 800-258-3860 Skaggs Telecomms Service Inc. ; 801-261-4400 
Cushman Electronics Inc. 408-432-8100 Skyline Antenna Mgmt... . , . 203-684-6666 
Cybersym Control System 703-268-5400 SMC Electro-mount Serer 800-527-1079 
Data Signal. Inc, 912-883-4703 Softwright sn 530 303-329-6388 
Decibel Products. Inc. 214-631-0310 Solar Electric Specialties 707-459-9496 
Direct Conversion Techique 800-282-3852 Solid State Communications 415-785-4610 
Doppler Systems. Inc 602-488-9755 Sonic Communications inc, 603-878-1944 
Ericsson GE Mobile Comms 800-GE1I-2345 Southern Computer Corp. 800-752-3571 
Fanon Courier 714-669-9890 Sti-Co Industries. Inc 716-662-2680 
Freeman Engineering Assoc. 504-831-7785 TAD Radio 509-326-1511 
General Communications 800-356-3200 Transcrypt Internationa! Inc 402-483-2961 
GLB Electronics 716-675-6740 Tridem Micro Systems 800-798-7881 
Haewa Corporation 800-783-4239 Tripp Lue 312-329-1777 
Henry Radio 213-B20-1234 TX RX Systems Inc , 716-549-4700 
HM Electronics Inc. 619-535-6060 Unipage 800-367-2864 
Hutton Communications j 214-239-0580 VCP International. Inc. 800-527-9366 
Hutton Communications 214-239-0580 VCP International, Inc, 800-527-9366 
HY-Q International _. 606-283-5000 Vega: A‘Mark:IV Company 818-442-0782 
ICOM America 206-454-8155 Vocom Products Corp. ' -800-USA-MADE 
IFR Systems, Inc. ; 316-522-4981 Wacom Products Inc. ti 817-848-4435 
Industrial Electric & Interconnect WAVE TERICT Rainn : 800-245-6356 
Specialists Inc. 05 ; .. , 407-332-0533 W & W Associates wieanihae vee 718-961-2103 
JaBRO Batteries Inc. m5 i vsti 900-323-3779 Yaesu USA . vite been ee wee oe 1G404-2700 
Kyodo West Inc... RRR ....... 800-535-2082 Zetron, Inc. ‘ 60... 206-820-6363 
Leathersmith ...... : occas. 717-270-2910 ZK Celltest Inc. ....... eA 408-986-8080 
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vertex 


The Perfect Line. 


The new 99-channel Vertex mobile (FTL-2011/ 
7011-99) gives you the perfect line. This mobile 
radio is the latest addition to the growing 
Vertex line and another example of Yaesu’s 
total commitment to quality, reliability and 
innovation. 


The new 99-channel mobile radio meets the 
same exacting MIL STD 810 C/D specifications 
and strict quality requirements as the other 
Vertex models, including the popular 4- 
channel and 12/24-channel versions. All of 
which are available in UHF, VHF and Lowband 
Frequency Ranges. 


Delivering powerful features, Wideband 
Frequency Spread and simple 
operation, Vertex mobile 


Specifications subjgPt to change withigs 


radios are the choice of police and fire depart- 
ments, government agencies, construction 
companies, forestry services and other de- 
manding customers. In addition to the long 
list of standard features of the Vertex product 
line, the 99-channel model also has Digital 
Coded Squelch, Alpha Numeric and the most 
popular signaling formats built in as standard. 


See for yourself why Vertex is the perfect 
line. Contact your nearest Yaesu 
USA dealer today. 


Choice Selection. 


Now you can have it all! Take all the qualities you've come to depend on in 
our programmable CTCSS tone equipment: Astonishing Accuracy, Instant 
Programming, Unequaled Reliability; and add full spectrum tone versatility 
multi-tone capability without diodes, a reprogrammable memory... Its our new 
harvest of CTCSS tone equipment. 

The choice is yours! If standard CTCSS EIA tones do not 
suit your taste, select any 32 tones of your liking from 15.0Hz to 
255.0Hz. And if you change your mind, no problem; the mem- 
ory can be changed in your shop with our HHP-1 programmer, 
or at our factory for free. Your working tone is accessed by a 
simple DIP switch, so theres no fussing with counters or other 
test equipment. 

Call today toll-free and find out more about this fresh new flexi- 
bility in tone signalling, and don’t forget to ask about multitone 
switching without cumbersome diode networks or binary switches. 

Its all brought to market by the people who introduce the fresh- 
est ideas in tone signalling, and of course our customary same day 
shipping and one year warranty apply 


426 West Taft Avenue ® Orange, CA 92665-4296 


TS-32P CTCSS ENCODER-DECODER — Based on the time proven 
TS-32, the industry standard for over a decade, The TS-32P gives you 
the added versatility of a custom, changeahle memory base, A low price 
of $57.95 makes it an even sweeter deal. 


gy, S5-32P ENCODER Based on the equally popular 
\\ SS-32 encoder, Available for CTCSS, or audible burst 
\\ tones up to 6550.0Hz. Price is $28.95. 
‘i SS-32SMP SUB-MINIATURE ENCODER Our 
¥, smallest encoder for handheld applications. Now you 
can satisfy that customer that needs to access multi- 
ple repeater sites with a radio that has precious little 
space inside. At $27.95, the price is small too. 
HH?-1 HANDHELD PROGRAMMER For 
programming the 32 memory locations in any of 
\ our new programmable products, including our 
SD-1000 Two-Tone Sequential decoder. The 
HHP-1 is battery operated for field use, and 
will program ANY 32 tones from 15.0 to 
6550.0Hz in .1Hz. increments. Price is 


$199.95. om 


Local (714) 998-3021 © FAX (714) 974-3420 ¢ Entire U.S.A. 1-800-854-0547 
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